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Two Spindle Milling Machine. 

We give herewith a general view of a 
new milling machine, arranged to work 
a vertical and a horizontal spindle at the 
same time if desired, or the horizontal 
spindle may carry a cutter arbor extend- 
ing across the bed and having an out- 
board support. 

As shown by the engraving, there is, 
in addition to the 
sliding head fitted to the face of each 
upright and, by means of hinged bolts 
attached to heads and_ slotted 
pockets formed in the lower edge of the 
cross-rail, the heads can be attached to 
the latter, and when so attached are in 
line with each other and with the platen, 
and, of course, move vertically with the 
cross-rail. Both heads how- 
ever, independently counterbalanced, 
the one carrying the horizontal spindle 
having an independent means of vertical 
adjustment by rack and pinion move- 
ment. 

In addition to the changes of speed 
provided for by stepped pulleys in the 
usual way there is, on each spindle, a 
duplex system of driving consisting of a 
worm and wheel, and, side by side with 
it, a helical gear drive. Clutches provide 
a means of readily changing from one to 
the other, and thus there are two rates 
of motion for each speed of the transmit- 
ting mechanism. Both the worm and 
the helical gearing are driven from the 
splined shaft above 


usual cross-rail, a 


these 


these are, 


single horizontal 
the cross-rail. 

The speeds of tle two spindles can be 
independently varied to suit circum- 
stances, and the range is between speeds 
suitable for a 2-inch cutter down to those 
suitable for an 18-inch cutter, and two 
cutters, differing from each other any- 
where between these two extremes, can 
be used simultaneously. 

The vertical adjustment of cutter ar- 
bors is graduated to read to .oo1 inch or 
to .o2 millimeter, as may be desired, 
and there is also a rapid vertical move- 
Both spindles have an 
adjustment of 8 


ment by power. 
independent endwise 
inches, and this may be rapid by means 
of the small spoked wheels, or, for fine 
adjustment, by means of the worms and 
gears, as shown. 
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The platen feed is reversible, ranges 
from 3-16 of an inch to 10 inches per 
minute, and the platen can also be trav- 


ersed by power in either direction 30 
feet per minute. 
The feed for the vertical spindle 


(along the cross-rail) is so arranged that 
it automatically reverses when the plat- 
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A Swedish Worm Wheel Cutting 
Machine and a Swedish Lathe. 


BY JOHN E. SWEET 
hose readers of the “American Ma- 
chinist” who followed my account of our 


will, I 
other 


wanderings last summer have no 


doubt, remember, things, 


among 





TWO SPINDLE 


en feed reverses, or reverses independ 
ently, as circumstances 
Its rate of speed also ranges from 3-16 
of an inch to 10 inches per minute. 


The machine shown will mill work 32 


may require 


inches wide and 32 inches high under the 
vertical spindle. The platen is 8 feet long. 
The other 
sizes, ranging from 24 by 24 inches to 60 
Milling 


machine is built in various 


by 36 inches, by the Ingersoll 


Machine Company, Rockford, II. 


MILLER. 


the brief description I gave of a ma- 
chine for cutting worm gears at the 
Stockholm Exhibition. 

I now have the pleasure of sending 


photographs of this machine, which the 
the Atlas Company, of Stock- 
have no 


interesting 


makers 
holm, 


doubt 


have sent me; and [| 


7 


they will be found 
enough to justify reproduction 
I think it hardly necessary to direct at- 


tention to the photographs as specimens 
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of photography, but it may be well to 
call the attention of those who think the 
Swedes make only wooden shoes to the 
ingenuity, design and evident good work- 
manship of the machine itself. 

The description given in the maker’s 
own language is quite clear; the aim 
of the device being to cut accurate worm 
gears of any size and pitch without the 
cost of making tools for every size that 
may be wanted. 

Assuming that a theoretically correct 
worm gear is possible and a good thing, 
likely this machine is in every way 
worthy of consideration. 

There are also two or three points in 
the 16-inch lathe, Fig. 4, of interest. 
Though perhaps not all original or 
shown in the “Machinist” for the first 
time, they are certainly not common and 
not bad. The maker’s description is as 
follows: 

For several years we have used a ma- 
chine for cutting worm gears designed 
by Mr. J. A. Nordstedt, who was for- 
merly superintendent of the Atlas shops, 
and patented by him in the United States 
of America in 1887. 

That machine, as well as the one now 
exhibited, were founded on the principle 
described in the “American Machinist,” 
May 27, 1897, and we fully agree with 
Mr. Gibson’s views regarding the merits 
of worm wheels made in this way. 

Wanting a machine for cutting large 
wheels with coarse pitch we asked the 
head draftsman of our tool department, 
Mr. G. Ryd, to design such a machine. 
The machine exhibited shows that he has 
perfectly succeeded in constructing a 
steady and rigid machine, which answers 
the purpose in every respect. Of course, 
we use several tools simultaneously, and 
therefore have cutter heads in which 
loose teeth are inserted according to the 
diameter and pitch of the screw. 

Fig. 2 shows the same machine used 
for cutting spur wheels, for which work 
it has proved satisfactory, and compares 
favorably with the best American and 
German machines we use (Gould & 
Eberhardt and Loewe). As seen from the 
photograph the milling spindle with its 
slide rest moves up and down with quick 
return. The slide is balanced. The in- 
dexing is done with a worm wheel of 
ample diameter fixed on the face plate. 
It has an arrangement for throwing the 
screw in or out of gear, by means of 
which the face plate may be revolved by 
hand and the screw can be tightened in 
order to avoid chatter. The reversing 
and dividing mechanism, with the ex- 
ception of the gears, are inclosed in the 
stand, and so constructed that when the 
machine runs the feed, but not the in- 
dexing, may be worked by hand, thereby 
avoiding the risk of spoiling the wheel. 

The feed may be varied between wide 
limits. For cutting spiral gears and for 
circular milling we have a special attach- 
ment. 
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At present the machine is used for cut- 

ting a worm wheel of 2% inch pitch with 
one thread in 10 inches or quadruple 
threaded. 

The corresponding steel screws are oi 
14 inches diameter and are cut in one of 
our common lathes of 22 inches swing, 
which seems a good test of its capacity. 
To permit the cutting of such screws we 
have our lathes so arranged that the back 
gears may be used as change gears, and 
the lathe is not more strained in cutting 
a screw of 10-inch pitch with this ar- 
rangement than in cutting I-inch pitch 
without same. 

The bearings of the spindle are cylin- 
drical, with conical adjustable shells. 

The taper attachment is independent of 
the other movements of the slide, and is 
connected or disconnected by means of 
a screw. Our 16 inch lathe, Fig. 3, re- 
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[This worm wheel cutting machine is 
of a high degree of interest, and we ad- 
vise those interested to consult the article 
published in our issue of June 27 last, 
where the action will be found described 
more in detail. It will be seen that the 
machine is of the generating type, the 
cutter teeth being fed past the worm 
wheel blank in short steps, which steps 
are made at the completion of each 
revolution of the wheel. The wheel thus 
goes around continually while the cutter 
is fed past it through the arc of action 
of the future worm. The adjustable, 
multiple, inserted tooth cutter shown on 
the floor, Fig. 1, obviously adds greatly 
to the capacity of the machine, and is an 
additional feature over the machine 
shown June 27 last. 

A worm wheel cutting machine which 
cuts correct wheels without the use of 











FIG. 3.—16 INCH SWEDISH LATHE. 


sembles the last mentioned, but has the 
lead-screw geared with the feed bar so 
that both the lateral and cross feeds may 
be operated by the gear wheels and there- 
by spirals of given pitch may be obtained. 
The belt cone for the feed is placed on 
a movable arm, by means of which the 
belt is tightened and connected with the 
feed bar by two spur wheels, which may 
be shifted in order to increase the changes 
of feed. The handle to throw the back- 
gear in or out has a stop-pin. No wrench 
is necessary to loosen the cone, which 
can be done with one finger. For oiling 
the spindle or cone there are small valves 
which open when pressed upon with the 
end of oil can. The tailstock has such 
shape that it allows the movement of 
slide-rests against center of spindle; the 
lateral feed has automatic stop. We use 
different tool-posts according to wants of 
customers. 


hobs is of great and obvious utility, and 
our tool builders are under obligations 
to Professor Sweet for bringing this ma- 
chine to their notice. We are not aware 
of any similar machine in this country, 
except a small one in the shop of Hugo 
Bilgram.—Eb. | 
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At the New Brunswick, N. J., Iron 
Works, a few days ago, there was a 6- 
inch pipe 16 feet long to be bent. They 
plugged the end, rammed the pipe full 
of wet molding sand, stood it up in the 
yard and built a fire around it. When 
the pipe was nearly red hot the plug 
blew out and the pipe went up and sailed 
off like a skyrocket. It finally went 
through a board fence and stopped in an 
ash heap in a hotel yard. Nobody hurt; 
something learned, perhaps. 











March 10, 1808 AMERICAN MACHINIST 19-177 












oe é, SEEEEFTITIT TIOOCCUCTUCTCCLS Chae . : 
2 = a S_ a] , * ‘er ~~ a Aine 
= w : ; rf : { x eet 5 


, 
“a oh 


# 


“ys 


hwe ae 


Ss) 


a 
Sak, 











FIGS. 1 AND 2.—WORM CUTTING MACHINE AT WORK ON WORM AND SPUR WHEELS. 
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The Analysis of Air Compressor 
Indicator Diagrams—II. 
BY F, A. HALSEY. 
THE MEAN EFFECTIVE PRESSURE. 
The theoretical mean effective pressure 
for adiabatic compression may be found 
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Rk, = ratio of initial to final pressure, 
L. P. cylinder; 

W. — work per stroke H. P. cylinder 

V2 = volume ie te 

/’2 = initial pressure “ se 

Re = ratio of initial to final pressure, 
H. P. cylinder, 
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ing of the .29th power of Kk, and, as 
with the laying out of the theoretical 
curve, this can only be done by the aid of 
logarithms, thus given an initial pres- 
sure of 14 pounds and a delivery gage 
pressure of 90 pounds, what is the theo- 
retical JJ E P, the compressor being at 

















from the formula: we have from (7) the sea level under a barometric pressure ‘ 
ry 29 , , ° 7 > 
M E P = 3.45 P1 (2) | (6) W — 3.45 Vi Pi [Ri 29° — 1] (8) of 14.7 pounds? 
t | V2 P2 (R229 — 1] (9) A gage pressure of 90 pounds is equal 
in which P, is the initial and P; the final Sam 245 SS LMS 9 e ; 
; : but as shown above, with perfect cooling, t® 4m absolute pressure of 104.7 pounds, 
pressure. If we write: Vs Py giving 
P2 ; _— 
P; — FR, and rewrite the equation: V1 P2 R an 17 
Ml EP Py [R°2 or 1, Py = V2 P2 14 
BPW srt Aim a ae E Ps from which it is apparent that if aaa ok 
y is apparent at on ey a ' ae ro , —~ * (it is almost never necessary to take the } 
ppm a snentedhr ia “a y . P then will value of R beyond the first decimal 
mi ept the same pee Pend — 3 W;, = W2 place). Substituting for R in (7) gives: 
and is proportional to it. the inter- that is, with perfect cooling the work MEP [7.529 — 1] 
cooler reduce the volume of the air re- ‘a es + fo = 3-45 X 1417-5 I } 
will be equally divided between the cyl- log. 7.5 — .875061 
! inders if the ratio of initial to final pres- multiply by .29 
\ sures is the same in both. ee ee 
; The aim with many is to divide the product 253768 
\ work equally between the cylinders, but which = log. of 1.7921 = 7.5°°9 . 
w\ 4 for this there is no good reason. The 1.7921 — I = .7921 
i ‘ object of compounding is to save power 3-45 = 14 x -792I 38.27 pounds per 
5 ‘ by the intermediate cooling, and that square inch, the 47 £& P desired. 
\ - tela . 
&.\ ‘ The chief labor of finding this M E F’ 
\ aa : 
\ ; is the finding of R°”*, and this may be 
aN AZ. greatly abridged by the use of Table L., 
2 \ \e which gives values for R°*” for a range 
\ \S covering ordinary practice. The table 
\ ‘ . » . 
‘ \ also gives directly the WE P for com- 
\ ° ° ° e,°¢ ° 
J E " pression from 14 pounds initial—this fig- 
o Noa ure being used intead of 14.7 for reasons 
oe “4S already given. 
a >, Affecting the actual 41 E P may be 
% mentioned such cooling as there may be 
\ 
from the cylinder jacket and the re-ex- 
pansion of the air in the clearance 
5 ’ 
a al 
ae 
v 
qd 
a — 
o 8 7 
| eee aeeeteemiiemeie teenie taeda inne mame ae 
an EE a a a ee OR. | es 
—— 1 
7 V=5 3- =, es 
. V,= 6.1 — — > 
1 “s II 
A, b Q, 
x ¥ x 1 s i 
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COMBINED AIR COMPRESSOR CARDS. 
. 
ceived from the low pressure cylinder proportion of cylinders is best which spaces, both of which tend to reduce the ’ 


back to that due to isothermal compres- 
sion before delivering it to the high pres- 
sure cylinder, the ratio of final to initial 
pressure in the low pressure cylinder will 
also be the ratio of the cylinder volumes 
to one another, or it will be the ratio of 
the lengths of the two combined cards. 
The work done per stroke is the product 
of the volume of the cylinder and of the 
mean effective pressure. That is, calling 

Wy work per stroke L. P. cylinder 

V; — volume of s - 

P, — initial essure ws “ 


gives the largest saving. This will be 
accomplished when the area between the 
high pressure compression curve and the 
adiabatic line of the low pressure cylin- 
der extended is at a maximum, and the 
cylinders will be best proportioned when 
this is the case. The point may be 
thought to be a small one, but attention 
to it costs nothing, and economies that 
cost nothing are usually worthy of atten- 
tion. 

The actual finding of the theoretical 
mean effective pressure requires the find- 


mean pressure, while the ‘‘camel backs” 
due to the opening of the discharge 
valves tend to increase it. It is to be un- 
derstood, of course, that absolute pres- 
sures are to be used in all this work. 


THE INDEX OF THE ACTUAL COMPRESSION 
CURVE. 

The finding of the index of the curve 
traced by the indicator is in a sense the 
reverse of the preceding. The equation 
of the curve will in all cases be in the 
form of (3), except that the index (1.41 
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Ar ir Ee =e eo 
ae cf | o2 | 88s) ce 
a|2* t gj2e & S&| Sa 
| & Sv o, | Oe Ss) 
>\'s Ns > S u Qs 
o\2 = 6. a2 = > & 
a . S > 5 ™ 
1.2 3. 24 4.75 1.570 27.5 
1.5 6.04 5 1.504 79 
1.75 8.51 5.2) 1.617 29.8 
2 10.8 5.5 1.639 OS 
2.25 12.8 5.75 1 160 31.8 
2.5 14.4 6 1.681 ee 0) 
2.75 16.4 6.25 1.701 3.8 
3. 18.1 6.5 1.720 4.7 
3.25 19.6 6.75 1.739 35.6 
3.5 31.1 i 1.757 6.5 
3.75 22.5 4.2) 1.775 37 4 
4 23.9 7.5 1.793 38.3 
4.25 25.2 7.4 1.810 Oe | 
4.5 2.4 s 827 9.9 





TABLE L—FOR FINDING MEAN EFFEC- 
TIVE PRESSURES OF AIR COMPRESSED 
ADIABATICALLY. 


in (3) ) is unknown, and is to be found 
from the indicator card. To do this the 
pressure and volume are to be measured 
at two places on the card*, such as a and 
c of Fig. 1 (republished here for con 
venience of reference). Calling the pres- 


sure and volume at a P; and Il’; and at c 
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index may be placed instead of 1.41 and 


have the equation fit the curve. As the in- 


dex is unknown, it may be represented 
by x to indicate that fact, giving the gen- 


eral equati 


which, when x is determined tor any 
given case, will give the required index 
for that case 


P and | are to be 


Che four quantities J 
measured from tl 
are t be 


curve, and the values so found 


substituted in (12), when the only un 
known quantity will be x Before pro 
ceeding to the actual measurements the 
equation may be put in better shape for 
solution. To do this in the simplest 


manner let 


and 


giving by substitution in (12) 


R nn 


Now take the 
giving 


logarithm of both sides 


OI! 
A lsc 
or 
rat 1Og 
llog. og 
2 x n ; 


21-179 


1.99 290885 


20555 
39 

t j vas 
to ha beet xpects Dp 
sion owing the diabatic so 
*losely 

r] p! em d not its to 
tabu itie oO ! itiv as the other but 
Table II ivoid the 


and Saves some ol the 
represents isothermal 


1 1.41 


represents 


Higher pressure Higher pressure Higher pressure Higher pressure Higher pressure H er pressure 
Lower pressure Lower pressure Lower pressure Lower pressure Lower pressure Lower pressure 
2 P > ) > fp? 
> ¢ € / nm 4 r 
- R= 2 -kR 3 k H R=—5 R— ( k 


P, P, 

















P, 





» o o 2 o o|2 w » » 2 
ra - Es > £6 > > =} 
= rs =|3 re =i3 & & 
“ = ai * 3 = *& s ~ = & 
$\> =y | FP ey, | 5 - s 
@ XN y © 2" x > 2." y @ 2." N y n \ 
je" v o£ - v MM _ a he ® oF » 
i = - 3 = - @ ~~ -. @ ae] . 
& c a ra 2 5 ra eg = c 
- sas IS = = |e = ed - - we 
1.95 1.04 2 95 1.” 7 oO 1.02 1 1.0 5 a 
1.90 1.08 2 1.08 x0 1.04 1.80 1.03 5 60 
1.88 1.10 2 RS 1.05 70 1.06 1.70 1.04 10 
1.86 1.12 2 80 1.07 oo 1.08 1 60 1.06 5.20 
1.84 1.14 2.75 1.09 mw 1.11 $50 1.07 5.00 
1.82 1.16 2 70 1.39 10 1.13 1.40 1.09 100 
1.80 1.18 2.65 1.13 30 1.1¢ bt 1.10 1.80 
1.78 1.20 2 60 1.15 ba 1.19 12 1.12 170 
1.76 1.23 2.55 1.18 10 1.23 1.10 1.14 1.60 
1.74 1.2 2 50 1.20 AL 1.26 io 1.16 10 
1.72 1.28 2.45 1.2 2.95 1.28 5M 1.18 140 
1.70 1.31 2.40 1.2 2.) 1.30 St) 1.21 4 ) 
1.69 1.33 , 35 1.20 2.85 1.35 Al 1 23 ‘1.2 
1.68 1.34 20 1.32 2.80 1.35 0 1.26 j 
1.67 1.36 2.8 1.34 2.78 1.36 nu 1.29 ! 
1.66 1.3% ». 2 1.35 2 76 1.3% i 0) y 
1.65 1.39 1.36 2.74 1.38 4) 2 sO 
1.6 1.41 1.38 wud 1.39 1.33 70 
1.40 2 1.40 1.35 60 
: 1. 3 
uy 1.38 


P and |” we would have, if the curve 


were truly adiabatic, 


P ly 1-41 
Py ( | ) 
as we have already seen. Since the curve 
is not truly adiabatic the index |! 4! does 


not hold, and it is desired to find what 


scale as before Inches 


* Toany convenient 
divided into tenths will be found convenient in 
all cases, and such a scale is here used. 


“ 4 y 
= wad og - 
6.80 l » 
4 6 
” 6.40 1 
) 6.20 1.{ 
2 6.00 ] ) 
1 an 
j } 
( tp 
s > 1.18 
) i l 
2 1.0 , 
~~ +. } 
, 4 * " 
1 ™ 
> imo 1.:¥ 
14 uy 
i } 1 
} 1 ' 
} 1.1 is 
+.0) 14 


IR FINDING THE INDEX OF COMPRESSION CURVES 


' : 
log. A log. 7 
1 7 
or log. R r log. 7 
from which 
log. R 
v 13 
log. ? 


Measuring the cards gives 


sion, it is clear that th 


extremes, and all othe 


lie between these limi 


II. select such values 


the tormer | be an 
5,6, 7 8 time 

ure ind |’, to corre 

/ divide by ane 
t 1 ( 


compre ion 


adiabati 


use of logarithms 
work. Since a I 
while 


compres- 


I ower pressure 
y 


R - 


f 
I) | 
{ 1M 
") 1.06 
rT 1.4 
“6.40 
‘ n“) 1 | 
1.2 
1 On 
1.80 1 
1 ’ l 
4 1 % 
1m ~ 
1.40 11 
ese two valu are 
r values ot «+ must 
its | u lable 
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exact multiple—2, 
] Meas- 
pond with 7? and 


| find the resulting 


standing under 
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the ratio for selected. Opposite the 


ratio for will be found the index re- 


quired. 

These cards are among the best I have 
ever seen. The action of the intercooler, 
both as shown by the cards and by the 
data given at the commencement of this 
article, will be seen to be well-nigh per- 
fect. The card sent by our correspond- 
ent has been engraved full size in Fig. 1 
in order that the calculations given may 
be verified if desired. 
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Rights of‘Employers and Employes 
to Inventions of the Latter. 

The respective rights of employers 
and employés to inventions made by the 
latter during the term of his employ- 
ment have been much discussed by the 
courts in the last few years, and the fol- 
lowing principles may now be considered 
settled: 

First—-In general, the law secures to 
the inventor, his representatives, or as- 
signs, the exclusive right to the inven- 
tion, without reference to the condition 
in life which the inventor occupies. 
That an invention is made by an em- 
ployé does not of itself confer any 
right to or under the invention, or the 
patent granted therefor, upon the em- 
ployer, no matter how valuable to the 
employer’s business that invention may 
be. 

Therefore, when an employé, during 
the term of his employment, but in his 
own time and at his own expense, in- 
vents and reduces the invention to prac- 
tice, that invention is his own, whether 
suitable for his employer's business or 
not, and the patent when granted be- 
longs to him. The employer does not 
own the invention, nor can he use it 
without an assignment from or contract 
with the employeé. 

But this general principle is much 
modified by certain special circumstances 
existing at the time of making and re- 
ducing the invention to practice. 

Second—Where an employé, of his 
own suggestion, invents a machine which 
is useful in his employer's business, and 
then constructs that machine in the time 
his employer pays for and with the 
materials and tools of his employer, then 
the employé is held to give his em- 
ployer a license to use that machine, 
even after the employé leaves that em- 
ploy; and the employer can keep that 
machine in repair and continue to use 
it without liability to pay royalties to the 
employe. 

Third—When the employé, of his 
own suggestion, invents a process which 
is useful in his employer’s business, and 


reduces that process to practice in the 
time his employer pays for and with the 
employer's tools, materials, etc., and per- 
mits the process to be used in the em- 
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ployer’s factory, then the employé is held 
to give an irrevocable license to his em- 
ployer to use the process in his business; 
and although the patent, if granted, be- 
longs to the employé, he cannot compel 
the employer to pay royalties for use 
of the process. 

At present, also, the law appears to be 
that if the employer was a partnership 
at the time the invention was reduced to 
practice and the license arose, under 
cases second and third, but was _ after- 
ward converted into a corporation, so 
that the corporation is rather the suc- 
cessor to the partnership than a different 
concern, the license continues over to 
the corporation. 

The license, however, in these cases 
while irrevocable is not exclusive, and 
the inventor, his representatives, or as- 
signs, can use the invention, dispose of 
the patent, subject to the employer's 
license, and can license others to use the 
invention. 

Fourth—Where the employé, of his 
own suggestion, invents an improved 
article of the kind in which his employer 
deals and reduces the invention to prac- 
tice in the time his employer pays for, 
and with the employer’s tools, materials, 
etc.,and permits his employer tomake and 
sell such articles, then the employé is 
held to give his employer an irrevocable 
license to continue to make and sell such 
articles, and although the patent, if 
granted, belongs to the employé, he can- 
not compel the employer to pay royalties 
therefor. 

But this license, also, while irrevocable, 
is not exclusive, and the employé, his 
representatives, or assigns can make and 
sell such articles, dispose of the patent 
subject to the employer’s license, and can 
license others to make ‘and sell the 
articles. 

The remark made in connection with 
the preceding cases as to the license 
passing to a corporation, successor to a 
partnership, applies also to this case. 

Fifth—Where the employer suggests to 
the employé to make an improvement in 
an article dealt in by the employer, and 
thereupon the employé invents the im- 
provement and reduces it to practice in 
the time the employer pays for, and with 
the employer’s tools, materials, etc., and 
the improved article is placed on sale by 
the employer, then the invention belongs 
to the employer. If the employé obtains 
a patent for the improvement a Court 
of Equity will compel him to assign the 
patent to his employer. 

3ut the courts exercise a jealous care 
over the right of everyone to the in- 
ventions made by him; and, in order to 
make good the employer’s title to the 
employé’s inventions under case fifth, 
it will be necessary for the employer to 
prove the facts clearly, and particularly 
that the original suggestion came from 
the employer, and that the improvement 
was made and reduced to practice in 
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the course of the regular employment of 
the employe. 

If negotiations were begun between 
the employer and the employé during 
the development of the invention, look- 
ing to some special compensation to the 
employé for the invention, then even 
if such negotiations fell through, they 
would strongly tend to defeat the em- 
ployer’s claim to ownership of the in- 
vention, as showing the belief of both 
parties that the invention belonged to the 
employé, and an intention to compen- 
sate him for transferring it to the em- 
ployer. D. WALTER Brown. 

111 Broadway, N. Y. 
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A New Variable Speed Device. 


The cut shows a recently patented va- 
riable speed device. It is not the po3i- 
tive variable driver that mechanics are 
still all so anxiously looking for, but as 
a friction driver has some valuable feat- 
ures. The large internal cone is the 
driver, and the driven speed is varied by 
sliding the small cone in or out by the 
arrangement shown. The friction pres- 
sure is regulated by the spring at the leit 
of the horizontal slide. When the small 
cone reaches the bottom of the large 
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cone and touches all around the drive 
becomes positive. When the small cone 
is at the outer edge of the large cone 
its speed is more than doubled. Prob- 
ably the most valuable feature of this ar- 
rangement is the small amount of neces- 
sary sliding that occurs between the fric- 
tion surfaces, that portion of each which 
has the greatest surface speed coming to- 
gether, and vice versa. The small pulley 
at the right must be long enough to make 
up for the longitudinal movement of the 
spindle. If the belt leads off at right an- 
gles to the plare of movement of the 
slide, and if it is long enough, its tension 
should not be much affected. 
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What is believed to be the oldest piece 
of wrought iron in the world is a roughly 
fashioned sickle blade found by Belzoni 
in Karnak, near Thebes, and now in the 
British Museum. Having been found 
imbedded in mortar under the base of the 
Sphinx, it is known as “the sickle of the 
Sphinx.” It is believed to be 4,000 years 
old. The preservative properties of mor- 
tar surrounding iron are being constantly 
realized by those who are pulling down 
old buildings in this city and elsewhere. 
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Taper-Pin Turning Tool. 
BY A. H. CLEAVES. 


The accompanying illustrations will 
give an idea of a tool, long in use in the 
watch business, for making regulator 
pins. These are little brass pins found 
in the regulator, and placed one on the 
inside and one on the outside of the 
outer coil of the hair-spring. They are 
about 3-16 inch long, and have a slight 
taper with a diameter at large end 1-32 
inch or under. 

This tool is superseded now by an en- 
tirely different one, and the method of its 
operation can be suggested by a pencil 
sharpening device now on the market, 
and called the planetary sharpener, in 
which two face mills nicely ground are 
revolved by a larger wheel acting upon 
two pinions carrying the two cutters, 
which face each other at angles suitable 
to the pencil point. The system revolves 
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the spindle A and is milled into the 
shape seen in the different views. It 
contains in the end a bushing G made of 
sapphire jewel or hardened steel. This 
is cut down half way, as seen under the 
tool H, where it acts as a rest like the 
same feature in a box tool for a turret 
lathe. This, with the complete hole in 
G, guides and supports the stock or wire 
of which the pins are made 

The turning tool H is held in the post 
I, which swivels in the rocking bar E£, 
and when adjusted is held in place by the 
set-screw L and the two adjusting screws 
M M. The latter are seen to best ad- 
vantage at Fig. 3. They rock the tool 
H until the cutting point comes over the 
center of the wire in G. The three screws 
then being tightened make the tool H 
quite rigid 

The rocking tool-bar E makes a joint 
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with .. by being milled to straddle the 
same at A, and the up and down adjust 
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around the pencil, which is stationary, 
and at the same time the two cutters re- 
volve to do the cutting, the pencil stan 1- 
ing in a chuck. 

In making the pins, I am told, a great 
length of wire steered through a tube to 
the machine is fed, turned and cut off 
automatically to the number of sixty or 
seventy thousand pins per day. 

But the tool shown in Figs. 1, 2 
and 3 in plan, front and end eleva- 
tion has no need to be ashamed of its 
record. It also admits of an easy adapta- 
tion for shoulder turning and a variety 
of profile work. 

Taking Fig. 2 as the best explanatory 
view we have the spindle 4 passing 
through the bearings B B of a lathe foot- 
stock, and also through the sleeve C be- 
tween the two bearings. C is kept from 


revolving by the pin D in sleeve and foot- 
stock 
The part marked F is the front end of 


ment of the tool H is obtained at the end 
of this bar with the screw N accom- 
panied with a small set-screw, as shown. 

The brass wire of which the pins are 
made is fed automatically, as in a screw 
lathe, while running, and stopped by any 
convenient gage. Then the spindle A 
is pushed up to the work, the tool H en- 
gaging with the latter as the point of the 
screw N is going down the incline Q on 
the sleeve C. As this end goes down the 
point of H goes up in teeter-board fash- 
ion, the rise being regulated by the in- 
cline Q, which Bives the taper a la profile 
style 

When the point of H has run out from 
the cut made at the start or small end 
of the taper to the large end or outside 
of wire, the spindle A is given a partial 
turn in the direction of the arrow at R, 
Fig. 1. This turn is regulated by the 
collar 7, which has a cut in it, one side 
of which stops against the pin S. This 
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collar also gives the length of the taper 
pin. When the collar 7 comes up to the 
foot-stock B the partial turn is made on 
the spindle A, and the tool H becomes a 
cutting-off tool, for, as the screw N rides 
up onto the curve R, Figs. 1, 2, 4, the 
point of H cuts the wire off directly. 
The spindle A being turned around to 
opposite stop on 7, is drawn back to 
place of starting again 

The use of this device for small 
shoulder studs or rivets requires no ex- 
planation, as it is only a matter of shap- 


ing the sleeve C and tool H/ as needed. 
The stud at K carries the flat spring 
O, which in contact with the pin seen in 
FE holds the point of screw N to C. The 
screw J tightens this stud when the right 
tension is found for the spring; the same 
stud also acts as the joint pin for F and 
K, being tight in / and free in K 
Chicago, III 
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Machine Grinding. 


BY C. H. NORTON. 


It is sometimes said that all classes of 
machine tools should be so designed, 1f 
possible, as to need little or no care from 
the operator 

It would seem easy to so arrange a 
lathe for turning car axles; but when we 
consider a lathe for watch pivots, we 
realize that the operator must give it in 
telligent care or it will fail to produce the 
work for which it was intended. 

There is a point in the scale of refine- 
ment where the machine cannot take care 
of itself, but where the operator must 
put in a certain part of the refinement 
he desires to take out 

In our watch and clock works this fact 
is understood; but there seems to be a 
growing tendency in our machine build- 
ing works to depend wholly upon the 
machine, and little, if any, upon the 
operator All are striving to so con- 
struct their tools as to meet this demand, 
and great things are being accomplished 
along this line. Good grinding machines 
are no exception, and are well looked 
after in this particular; yet, if a quarter 
of a thousandth is removed from the 
diameter of work by them accurately, 
they cannot be handled as one would an 
axle lathe 

The mechanism for moving the cross- 
feed to accurately remove one-quarter 
of one-thousandth cannot be anything 
but a refinement, and must of necessity 
be handled in a refined way; yet that does 
not necessarily mean increased cost—in 
fact, real refinement (not fussiness) in the 
operation of a grinding machine always 
reduces the cost. There are probably 
few grinding machines that are producing 
what they could in quality or quantity 
if they were handled with more common 
sense as to this matter of cleanliness and 
care of the parts 

Many who are familiar with refine- 
ments in other lines of work do not 
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seem to understand the exceedingly 
small change in the relation of the axis 
of wheel and centers of the machine that 
is sufficient to spoil the work, or what it 
means to adjust the wheel to such small 
fractions of an inch as is necessary to 
grind accurate work, or how important 
it is to maintain a constant relation of 
the parts within the narrow limits neces- 
sary. 

A change of one-twentieth of one- 
thousandth is fatal in many cases, and a 
change of one-half of one-thousandth in 
nearly all. When work is reduced in 
diameter one-quarter of one-thousandth, 
the cross slide must move as little as 
one-eighth of one-thousandth. Let us 
try and realize how small an amount 
this is. 

If we could split a piece of tissue paper 
into twelve thicknesses, one of them 
would represent the motion of the slide 
when grinding off one-quarter of one- 
thousandth. Let us try and see the mo- 
tion necessary to reduce the work one- 
tenth of one-thousandth. We must now 
split the paper into thirty thicknesses. 
These amounts are common in use, and 
the wonder is that it is even possible 
when we consider the carelessness with 
which the machines are often used. 

To move accurately to such measure- 
ments the cross slide must of necessity 
be clean, well oiled, and there must be 
no binding. However nicely the slide is 
constructed, unless it is moved its entire 
length and well oiled at least once a day, 
it is not reasonable to suppose that it will 
move with the accuracy required; in fact, 
every moving connection of the slide 
should have care that it may render 
such delicate service; yet it is probably 
true that few grinding machines have 
their cross slides moved over their en- 
tire length and well oiled once in a 
month, and some are not so treated with- 
in a much longer period. 

I have seen a machine in which there 
was no proof that the slide had ever been 
oiled since it left the maker. This slide 
worked badly, but was restored to use- 
fulness by cleaning and oiling. While it 
is true that grinding machines are very 
useful and produce much good work 
even when neglected, yet it is also true 
that they will repay kind treatment liber- 
ally in amount and quality of work. It 
is probable that there are not many in 
use to-day but what would turn out 
nearly, if not fully, twice the work they 
are now doing if they were better treated. 

There is a point in connection with the 
accurate reduction of work which it may 
be well to speak of here; that is, the 
selection and use of wheels. I have 
spoken of this before, but would em- 
phasize it now that a wheel suitable for 
one job may not be suitable for another. 
You may grind a large number of pieces 
at the rate of 100 per day with one wheel, 
and do the work accurately and well, 
while with another of just the right 
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grade you may produce 200 equally ac- 
curate. 

In order that the wheel may remove 
the exact amount from the work that the 
dial shows it must cut without pressure, 
for with pressure the oil in the various 
connections will yield, the work may 
spring and the wheel “ride,” so that the 
greater the pressure required to cut the 
work the more the dial must move to 
cut off a given amount. Thus it is that a 
wheel will continue to cut a number of 
times over after feeding it has ceased. 

An unsuitable wheel will many times 
glaze over and continue so until some 
jar comes to break the surface. This 
will bring sharper particles into use and 
the wheel will cut deeper. This will 
occur at any time when the dull particles 
are broken from any cause. The wheel 
should be so graded and used that its cut 
will be uniform and require as little pres- 
sure as possible. 

In one case where I was shown a ma- 
chine that was supposed to be defective 
because a uniform cut could not be main- 
tained, the workman had left only a little 
over one-thousandth of an inch to be 
ground off from a lot of spindles, so that 
the wheel at no time could cut over one- 
half-thousandth deep; and as he did not 
attempt to remove this all in one cut, the 
wheel probably never had over one-tenth 
of a thousandth to cut. This obliged it 
to cut as a polishing wheel only, and 
being a hard compressed wheel it glazed 
over. The operator knowing he had so 
little to remove, brought the slide for- 
ward very cautiously. Through fear of 
spoiling the work he probably did not 
turn the wheel to index over one-tenth 
of a thousandth at a time, as he watched 
for the effect upon the cut. 

This did not give the already smooth 
wheel enough to get hold of, and he was 
storing up pressure; then, not seeing it 
cut, he moved it still more until he got 
the cut he wanted. This continued a 
short time, when either friction, a jar or a 
soft place in the work caused the glaze 
to give way and be replaced by sharp 
particles of emery; then, as the wheel 
was under pressure, it at once “grabbed 
hold” and spoiled the piece. The trouble 
was remedied, first, by selecting a more 
suitable wheel, then leaving from six to 
eight thousandths to grind off, and at 
once taking a cut of one or two thou- 
sandths from the diameter, and keeping a 
deep cut until the size was nearly right; 
then allowing it to pass over under 
lighter cuts, smoothing off the wheel un- 
til the desired surface# was obtained. 
That is to say, the heavy cut freed the 
wheel at once, allowing it to cut with 
little pressure, the light cuts producing 
the finish without movement of the slide; 
therefore, when the wheel was smooth 
enough to finish the work, but not glazed, 
it was cutting without pressure. A suita- 
able wheel will cut smooth without glaz- 
ing, but cannot be expected to continue 
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so indefinitely without cleaning, either 
with the diamond or by cutting suf- 
ficiently deep on each piece before 
smoothing down for the finish. The lat- 
ter method is preferable. The operator 
in this case had turned these spindles 
small, supposing that the less he left to 
grind off the quicker he could grind 
them; but it was demonstrated that six- 
thousandths could be ground from them 
in much shorter time than he was forced 
to consume in getting the results when 
only one-thousandth was allowed and 
an unsuitable wheel was used. 

It pays to be particular in selecting a 
wheel for any case. 

From what I have seen I am led to be- 
lieve that in most shops the operator is 
obliged to use unsuitable wheels. Some- 
times because the executive does not 
understand the facts, and sometimes be- 
cause the operator does not understand 
the matter well enough to inspire con- 
fidence sufficient to warrant the purchase 
of a variety of wheels. This has been 
brought about in some cases, no doubt, 
by a workman who would maintain an 
air of mystery around the machine in 
order to keep up an excuse for not learn- 
ing to produce more with it. 

They would gain more by becoming 
students in this line and striving to bring 
out the great possibilities that are in the 
grinding machine. 

A modern free cutting wheel is an ex- 
tremely delicate indicator of error. It is 
easy to misjudge as to the size of the 
error shown by the cut unless one has 
given the matter some attention. A 
writer in these columns has told us of a 
grinding machine that would change its 
cut with the movement of the floor 
caused by his standing either in front or 
behind it, and seems to think that this 
fact shows great weakness. No doubt it 
would appear so to many until they re- 
alize the fact that a good wheel will show 
by its sparks a change in position as re- 
lated to the surface of the work of 
.000005 of an inch, or one-half of one- 
hundredth part of one-thousandth of an 
inch. 

There is in every-day use a steel scale 
graduated with lines one-tenth of one- 
thousandth wide. These lines are invis- 
ible to the naked eye, yet they are twenty 
times wider than the change that will 
cause a free cutting wheel to show sparks. 
A machine that is bolted to an ordinary 
shop floor in the ordinary way must in- 
deed be rigid to stand the test of such 
an indicator as that. 

It is evident, I think, that if the ma- 
chine rests upon three points only, there 
could be no change of cut caused by 
such a change of floor, so it would seem 
useless to consider such a case 

A machine weighing about one ton 
was resting upon a modern shop floor 
made up of steel I beams and brick 
arches, probably a better floor than the 
average; but it was found that walking 
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from one side to the other would change 
the position of the bubble in the level. 

Machine tools are being moved to and 
fro, and their parts are constantly chang- 
ing their relation to each other; yet we 
do not know it because there is nothing 
to make the change visible, but a change 
of .ooo00s5 of an inch in the grinding ma- 
chine is heralded by fire. 
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It is not so long ago that we gave a 
description of the first fog signal plant 
driven by an oil engine for a United 
States lightship. Since that about fifty 
of these engines, the Hornsby-Akroyd, 
built by the De La Vergne Refrigerating 
Machine Company, of this city, have been 
purchased or ordered by the United 
States Government, some for lightship 
and other fog signals and some for light- 
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ing forts. The company are now deliv- 
ering an order of twenty-six of the en- 
gines. The torch of the Statue of Lib- 
erty, in this harbor, is now lighted by 
one of these installations. When it was 
first ordered one of the “new” or “yel- 
low” journals of the day tried to say 
some unpleasant things against the Gov- 
ernment for buying a foreign made plant, 
when in fact it was built in our own 
city. 
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Some Russian Machinery Stores.— 
A Sight of the Czar.—A Gun 
of Large Caliber. 


A Russian sign painter must be some- 
thing of an artist. Every business street 
in a Russian city is lined with oil paint- 
ings on wood, and the street is thus 
made a panorama, representing with va 
rying degrees of fidelity and artistic suc- 
cess whatever is to be found inside the 
various stores. A butcher’s shop, for in- 
stance, will be covered outside, in every 
space not required for windows, with 
paintings of roasts of beef, hams, sau- 
Paintings of violins, drums, 
cornets, pianos and flutes convey to the 
Russian mind the same impression that a 
“Musical 


sages, etc. 


sign reading Instruments” 


would to us. Their show windows are 


usually much smaller than ours, and they 
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sold to Russians who cannot read, but 
the general custom of pictorial sign 
painting is carried into the machine 
business, as is shown by views here given 
of the places of business of the two lead- 
ing machinery dealers the curious and 
intensely interesting city of Moscow 

Neither of these machinery Stores 15S, 


however, owned or managed by Rus- 


1 \ 


sians, though in both cases the men who 
own them have lived in Russia for many 
years. 

The first place shown is that of Thomas 
Smith, whose name, as I have written it, 
will be found at either end of the ‘sign 
above his store front, while in the center 
is the same name done into Russian, be- 
low this being a legend which I suppose 
indicates something pertaining to his 
business 

Mr. Smith is an American, and is the 
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cannot therefore so well display in them 
the goods that are for sale, and this fact, 
together with the further fact that the pro- 
portion of illiterates is relatively very large 
among the Russian population, has, I 
am informed, led to this custom of show- 
ing to the passer-by what is to be had 
within by means of paintings, most of 
which are quite graphic, and some of 
them rather startling. 

It is not likely that much machinery is 
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American Vice-Consul at Moscow. His 
father, who was a Paterson, N. J., man, 
went to Russia many years ago, when 
that country was commencing to con- 
struct its system of Governmentrailroads, 
which are modeled after our practice in 
railroading rather than on the general 
European practice. The elder Smith 
took a prominent part in railroad con- 
Whether 


his sons were born in Russia or not I 


struction and equipment there 
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do not know; but whether born there or 
here they were raised in Russia, and are 
thoroughly familiar with its language 
and customs, while at the same time their 
knowledge of America and of the Eng- 
lish language enables them to render 
valuable service in the work of introduc- 
ing American machinery and methods 
into Russia. One of the brothers is in 
St. Petersburg, where he is at the head 
of the Russian Worthington Company, 
while another one is at Sormovo, where 
his knowledge of the language and cus- 
toms of the country enables him to ren- 
der very valuable, if not indispensable, 
assistance to Mr. W. F. Dixon in his 
work of carrying on there the manufac- 
ture of locomotives with American tools 
and by American methods, with Russian 
workmen. 

For obvious reasons it was but natural 
that Mr. Thomas Smith should especially 
develop a trade with the railroads of Rus- 
sia, and I understand that the bulk of his 
business is in that line, though it is ex- 
tending into other lines gradually. Until 
recently he has sold only English tools, 
but is now selling a good many American 
ones, with, he says, entirely satisfactory 
results, both for himself and for his cus- 
tomers. 

The second illustration is of the store 
of G. Koeppen & Co. The street at the 
left of the view is the principal machinery 
street of the city, and probably the most 
important one in Russia for the ma- 


-chinery business. A goodly portion of it 


is lined with pictures of all kinds of ma- 
chinery, mostly of English and German 
origin, the paintings having been exe- 
cuted before our American machinery 
had begun to get much of a foothold. 
Before going to Russia I had heard of 
this street (the name of which has been 
translated into English for me as Mias- 
nitzkaia) as the most important street in 
the world for machinery business. This 
is by no means the case, however, and I 
believe that Liberty street, in New York, 
does more machinery business in any 
normal day than is done here in a month. 
When you get behind the signs you usu- 
ally find that the people doing business 
there do not carry stocks of the machinery 
represented on them, but that they will 
take your order for what you require and 
procure it for you from the builder. In 
the places here illustrated, however, 
stocks are carried, that to be found in 
the store of Koeppen & Co. being espe- 
cially full, and very fairly representative 
of American machine tool builders. 

The flags seen in the second illustra- 
tion formed a portion of the general 
decoration of the city in honor of the 
visit of the King of Siam, who visited 
Moscow about the time I was there. 
On the previous Saturday afternoon, at 
Peterhof, where is the summer residence 
of the Czar, and which is a pleasant 
hour’s sail by steamer from St. Peters- 
burg through the Bay of Cronstadt, I 
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had witnessed the arrival of this poten- 
tate by rail, and had seen the Czar in his 
carriage on the way to the station to 
meet and welcome his royal guest and 
again on the way back in the same 
carriage, the two side by side, and the 
carriage always moving at the utmost 
speed of two thoroughbreds. A Russian 
and an American friend and myself, after 
spending the early part of the afternoon 
in wandering about the palace grounds, 
viewing the various buildings and the fa- 
mous gardens, with their fountains, which 
are surpassed, if at all, only by those at 
Versailles, drove to a point opposite the 
gate from which the Czar was to emerge 
from the palace grounds on his way to 
the railroad station. The gate stood open, 
and, after seeing his brother and various 
other members of the royal family pass 
out at intervals, at last there came the 
Czar, his carriage moving at a furious 
pace and followed closely by two 
mounted Cossacks, with their carbines 
held in position for instant firing. At the 
gate they wheeled and turned back, while 
the carriage, turning in front of us, pro- 
ceeded between lines of Cossacks on foot 
and stationed on both sides of the road. 
Returning, the carriage was preceded 
and followed by companies of mounted 
Cossacks in bright red uniforms and with 
their horses going at a furious gallop to 
keep the pace with the fast trotters draw- 
ing the royal carriage. The butt of 
every Cossack’s carbine rested on his 
hip, every trigger had a finger upon it, 
and it was evident that the least sus- 
cious movement upon the part of the 
crowd that thinly lined the road would 
have been met by an instant volley. 
What I do not understand is why the 
point at which we stood was not better 
guarded. We were across the road, ex- 
actly in front of the gate from which the 
Czar emerged. No Cossacks were there 
and apparently no special precautions 
were taken at that point. Perhaps it was 
better guarded than I thought, however, 
for during the wait between the two ap- 
pearances of the Czar at that point I, in 
the course of conversation, suddenly 
broke in with a question addressed to 
my Russian friend, and said: ‘‘Does the 
Czar ever I was checked by an ad- 
monitory gesture, and very earnestly re- 
quested not to mention the Czar nor re- 
fer to him in any way. Afterward it was 
explained to me that we, strangers and 
evidently foreigners, were, as a matter 





of course, under close surveillance all the 
time we were in that place. That it was 
probable that more than half of the peo- 
ple surrounding us were detectives and 
members of the secret police, and that it 
would be decidedly better for us not to 
evince any curiosity to know anything 
of the habits of the Czar or to mention 
his name or title in any way. I had in- 
tended to ask if the Czar were in the 
habit of making public addresses. My 
query regarding that point remains un- 
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answered, and I am wondering if I send 
to the Czar a marked copy of this num- 
ber of the “American Machinist” if he 
would tell me about that; and also if he 
does not make public speeches to his 
subjects, which I suspect is the case, then 
why he does not. I expect the fact is 
that if he wanted to make speeches in 
public the chief of police wouldn’t let 
him; for they say that the chief of po- 
lice bosses the Czar, and tells him what 
he may do and what he may not do, the 
Czar understanding, of course, that not 
the chief of police would inflict the 
penalty of disobedience, but others who 
ever seek the opportunity. 

Of course, everyone who goes to 
Moscow visits the Kremlin and _ sees 
there, along with a lot of other very in- 
teresting things, the great bell which is 
the largest in the world, but was ruined 
by fire before being hung. I saw it, but 
was more impressed by the great gun 
which is within the same inclosing walls, 
and which, like the bell, is the largest of 
its kind. A reproduction of a photo- 
graph of this gun is given herewith, and 
the fact that several Russians are photo- 
graphed with it enables one to form a 
pretty accurate idea of its magnitude. 
The gun is a bronze casting, and the car- 
riage is of the same material, as also are 
the projectiles, four of which are seen 
on the ground in front of the gun. 
Though much larger in caliber than any 
guns which are made in these days, it 
would scarcely be considered a formid- 
able weapon in modern warfare, and its 
present use is only as a curious and 
rather interesting monument. 

It is known as the Tsar-Pushka (Tsar- 
Cannon), and was cast in 1586, during 
the reign of Theodore I., whose effigy 
is upon it. By a special ukase of Peter 
the Great it was exempted from an order 
under which a large number of other in- 
teresting guns were melted up and re- 
cast. Its weight is nearly 40 tons and its 
caliber about 30 inches. P. J. OM. 
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At the Germantown Knitting Mills, 
Germantown, Pa., a few mornings ago, a 
cylinder head was blown off, driven 
through a brick wall, across a driveway 
and through the window of an ice fac- 
tory. 

A AA 


The Trans-Mississippi Exposition at 
Omaha will be notable for the illumina- 
tion of the grounds and buildings, the 
plans in that respect being fully up to the 
scale established at the Chicago fair. 
Contracts have been awarded to the Gen- 
eral Electric Company for 600 arc lamps, 
with the necessary generators for operat- 
ing them, while the incandescent cir- 
cuits will be supplied by generators and 
transformers of 840 kilowatts capacity. 
Two hundred and twenty-five kilowatts 
of current will also be supplied for power 
purposes. 
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Letters from Practical Men. 


Screw Cutting with the Circular 
Saw. 
Editor American Machinist: 

While the circular saw is the Jack-of- 
all-trades among wood-working machines 
its use for cutting a screw is perhaps a 
novelty to most men. This job was suc- 
cessfully done by a Western machine 
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Fig. 1 
SAWING OUT A SCREW. 


shop, which, after the manner of its 
kind, took at a low figure an order for a 
large helical grooved drum, and then 
started to find a way to sweep the drum 
without sinking all the profit in sight. 
The pitch of the thread required was 2 
inches. No lathe with gears or power 
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of the engineers of his State, turned to 
the handy circular saw as the means of 
making the spindle for the molder’s 
sweep. 

A wooden cylinder, about 4 inches in 
diameter and 3 feet long, was first turned 
up, and on its surface two helices of 2- 
inch pitch were laid out, by spacing off 
points on a series of parallel lines, in the 
well-known way. These helices indi- 
cated the desired width and position of 
the future thread. The circular saw was 
now lowered so as to protrude through 
the face of its table half an inch, the de- 
sired depth of the thread. The fence was 
then set across the line of the saw, at an 
angle to correspond to the helix on the 
wooden cylinder, and at such a distance 
that the saw would revolve directly 
under the center of the cylinder when 
the latter was held against the fence. The 
cylinder was then placed against the 
fence and lowered onto the saw, so that 
the latter cut into the wood along one 
side of the desired thread, and, by revolv- 
ing the pattern against the fence, in the 
direction in which the saw would tend to 
roll it, a helical saw-kerf was produced. 
The remarkable thing about this simple 
process was that the saw ran almost 
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Fig. 2 
SWEEPING MOLD FOR CHAIN DRUM 


to cut so large a thread was at hand. But 
as the casting was the only thing to be 
managed, the drum not being machined 
on its surface, the ingenious superin- 
tendent, whose fertility of resource has 
long since placed him among the first 


without guiding on the desired line, so 
that the thread produced was true to 
pitch and smooth. Both sides of the 
thread having been sawed, the wood in 
the space between the threads was cut 
away by repeated sawing, and a little 
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sandpapering of the piece in a lathe fin- 
ished the job as well as could be desired. 
The wooden pattern thus finished was 
used for molding a spindle, and the iron 
casting thus made was put in a lathe and 
turned off along the top of the threads. 
A cast-iron sweep arm was next made, 
and the nut for the spindle was formed 
by babbitting the hollow hub of the arm 
on the iron spindle as a mandrel. As 
the hub of the arm had been made in 
halves, it was easy to remove it after 
babbitting, and then to put it together 
and bore out the inside of its threads. It 
will be noticed that when this nut was 
replaced it fitted on the outside diameter 
of its threads only, which had just been 
poured against the trued surface of the 
spindle threads, and thus the sweep had 
a steady bearing on the spindle, and the 
side bearing on the threads was quite 
accurate enough for the purpose. The 
sweep arm carried a template to form in 
the mold grooves in the surface of the 
drum, and no trouble was experienced 
in the molding. 

This ingenious process was made up 
of very simple steps; but the work could 
hardly have been done in any cheaper 
and more generally suitable way. The 
man who could devise such a method 
on demand surely deserves his present 
reputation. The two accompanying 
sketches will doubtless make the opera- 
tion clear without further explanation. 

STERLING H. BUNNELL. 

Lockport, N. Y. 


AAA 
A Complete Ball-Bearing Tool-Post. 


Editor American Machinist: 

It is a rather striking circumstance that 
the ball-bearing comes in both for mak- 
ing things run easily and also for hold- 
ing things firmly, securely and in just 
the position that they should be. That 
tool-post shown in your issue of February 
17 is evidently well intentioned, and is all 
right enough as far as it goes, but it stops 
short of perfect excellence. The ball 
bearing at the bottom is right enough, 
but the wedge ring (not shown) which 
the tool bears upon above does not cor- 
respond with it very well. I have had 
enough experience with the wedge ring 
to know that nobody ought to be satisfied 
with it, and nobody ought to use it in 
these days. By turning it around you 
can get the tool to pitch all right in one 
direction, say lengthwise of the steel, but 
then it is almost always wrong sidewise. 
It is very certain that it will give you the 
desired pitch only in one direction, while 
it is equally certain that it will not at the 
same time give the right pitch at right 
angles to that first direction. It will 
pitch the tool say too much to the right; 
you can usually turn the ring around un- 
til the tool will pitch just as much too far 
to the left, and that is all the choice there 
is in the case. 

The tool-post arrangement in the 
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sketch herewith is, I claim, a perfect ball 
bearing, whether it is at the same time 
the most perfect mode of setting and se- 
curing a tool or not. The contact sur- 
faces of the collars above which support 
the tool and the surfaces in the slot be- 
low, which take the pull of the tool-post, 
are spherical and concentric. The tool 
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A BALL BEARING TOOL POST 


may be pitched in any direction all 
around the circle, at least as far as indi- 
cated by the dotted lines, and it will al 
ways have a perfectly flat and natural 
bearing, and it will be held securely. It 
is not usually necessary to give very 
much pitch to a tool in any direction, 
but the pitch that is necessary is very 
much needed indeed 
Morris FuLton 
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Laying Out an Elliptical Gear. 


Editor American Machinist: 

Mr. M. H. Avery, in your issue of 
January 6, 1898, and Mr. Frank Richards, 
in that of April 22, 1897, give interesting 
and instructive articles on elliptical gears, 
and their methods may be all right for 
drafting purposes, but when it comes to 
making patterns for such gears, and hav- 
ing to lay out ellipses on wood and work 
to them, their methods would hardly be 
practical. I have in my experience made 
a number of elliptical gear patterns, and 
I have found that the old reliable method 
is the best and surest way. I send here- 
with drawing of a trammel, or ellipso- 
graph, which is very easily made, and 
which will give good results both on pa- 
per and on wood [ 
iron and the grooves are planed in at 
right angles. 
made several such frames of small square 
pieces of wood, and sawed the grooves in 


The cross is of cast 


For temporary jobs I have 


on an ordinary buzz saw. The arm, 4, 


is only a small strip of wood, with holes, 
1 and 2, bored to fit loosely over the pins 
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or slides b b, with distance between the 
cente1s just one-half the difference be- 
tween the major or minor axes; then 
by boring holes wherever you want lines, 
and using pencil, pen or scratch awl, you 
have the whole outfit, and anybody can 
make a true ellipse. 

The foci, x and y, are found by setting 
dividers to half the major diameter, o d, 
and with z as center, describing are, 
x w y, cutting the major axis in x and y, 
either one of these foci may be used for 
the center of the shaft. Ezra Estep 

Sandwich, I]! 

[It may be proper to give in connec- 
tion with this a few particulars which the 
writer has neglected. The major pitch 
diameter was 153g inches and the minor 

Then the distance 1-2 was 
of course 1% inches. In laying out the 
teeth, the pitch line was divided equally 
ull the way around, starting at d as the 
center of a tooth, the number of teeth 
being 43. 
an odd number of teeth for a gear of this 


123¢ inches 


It is customary always to use 


character. The sides of the teeth were 
described from points e e e on a line 
about % of an inch within the pitch 
line The points of the teeth and th 
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Demagnetizing Watches. 
Editor American Machinist: 

A simple method of curing magnetized 
watches which, I think, is not generally 
known, has been used by my partner, 
Mr. De Puydt, ever since he made his 
first dynamo (over twenty years ago). 
It consists of hanging the watch to a 
string, twisting the latter, holding string 
and watch near a magnet or dynamo, re- 
leasing the watch and, while it is revolv- 
ing, carrying it away (not too abruptly) 
from the magnet or dynamo. 

The demagnetization is due to the rapid 
alterations of the poles of all the mag- 
netized parts in a magnetic field that is 
decreasing in force. 

M. PoncIn 

Birkenhead, England 
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A Handy Bench Vise- 
Sheaves. 





Molding 


Editor American Machinist: 

I hand you herewith a couple of 
sketches that may be of interest to your 
readers 


Fig. 1 shows a useful tool to have lying 
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LAYING OUT ELLIPTICAL GEAR 


bottoms of the spaces were thus smaller 
at the long diameter of the gear than at 
the short diameter. This is, of course, 
as it should be, while by the method of 
cutting a circular ring with correctly 


shaped and spaced teeth a!! 


around and 
then bending the ring to the elliptical 
shape, as previously described in our col- 
umns, the teeth must necessarily be still 
all alike, and also the bottoms of the 
spaces, which is not, at least theoretically, 
correct The ratio of d yto ye is 4to ll. 
The cut is about one-quarter size.—Ep.] 


around the toolmaker’s bench. It con- 
sists of a Prentiss jeweler’s vise mounted 
on a stand This little apparatus has 
more uses than a monkey’s tail, holding 
little jobs for drilling, engraving, hand- 
routing, etc 

Fig. 2 intends to show about as measly 
a job as ever gets into a foundry, and ! 
suppose every foundry gets it; at least I 
suspect so, as we frequently see a plan 
for making sheaves appear in the papers 
We had a lot of them to make a short 
time ago, and, as the machinist hates to 
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make cores, we evolved the following 
plan, which filled the bill exactly: First 
we made the core box, and encircling 
the lower bottom we introduced a circu- 
lar lifting ring, several of which were 
cast previously. After the green sand 
was packed into the core box and on to 
the ring the center part of the core box 
was lifted out, and then the core was 
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HANDY BENCH VISE. 


lifted out by the ring. The pattern and 
print were made as usual, excepting that 
on the print two opposite lugs provided 
a place in the sand whereby the core ring 
could be let down by the fingers. I sup- 
pose there are other and better ways of 
doing this job, but as yet I have never 
seen work come out in nicer shape than 
did these. L. C. SHARP. 
,Omaha, Neb. 

[Speaking of vises, a very handy one 
for light work in various positions, and 
one which stays where it is put, has a 
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MAKING SHEAVE WITH GREEN SAND 
CORE. 








very heavy hemispherical base, to which 
the vise is firmly s:cured. This base fits 
into a corresponding concave bed, and 
the vise can be tipped or turned just as 
may be required. We saw several of 
them lately in the die shop at Billings & 
Spencer’s, Hartford, Conn.—Ep. ] 


AMERICAN MACHINIST 


Careful Adjustment of Temperature 
for Soldering Aluminum. 


Editor American Machinist: 

Apropos of your article in issue of 
February 10 on soldering aluminum, I 
send some notes on results reached by 
me in experiments extending through 
eight months in 1894. We were then 
considering the use of aluminum in the 
product of the works where I had charge. 
To be satisfactory it must be capable of 
being soldered into water-tight joints (to 
be tested at about 25 pounds pressure), 
and, of course, the joint and adjacent 
sheet metal must be as strong as the rest 
of the metal which had been untouched 
by the flame. 

I found nine different parties who 
offered aluminum solders. Eight of these 
claimed to have the “only satisfactory 
aluminum solder,” and analyses showed 
them to vary in the elements or in the 
proportions of their composition. Six 
were found experimentally to make 
strong joints, but only caught in places. 
So, thinking that the difficulty lay rather 
in the manipulations involved in the 
soldering operation than in the exact ele- 
ments in combination, or in the propor- 
tions used, we made further careful ex- 
periments in this direction, and found 
that we could make tight joints with sev- 
eral of the solders, but that satisfactory 
results could not be reached with any- 
thing like the same ease and facility that 
could be obtained in soldering brass or 
copper, and that the particular difficulty 
lay in the small range of temperatures 
at which the solder could be worked, 
and that this range was much less than 
was available with either brass or cop- 
per. In other words, without such close 
attention as would make it a laboratory 
rather than a workshop process, the 
metal would be either seriously injured 
in strength and texture by overheating, 
or else would be too cool to make a con- 
tinuous joint. 

Having reached this point the next 
question was to consider how to arrange 
an apparatus, not too delicate for work- 
shop use, which would instantly indicate 
the changes of temperature through the 
range intended to be used, so that the 
workman might govern his heating ac- 
cordingly. I went far enough with this 
to satisfy myself that it might be done, 
but did not work it out, because other 
experiments made at this time showed 
that the use of aluminum in salt water 
was of doubtful value, owing to the cor- 
rosion which takes place. I do not know 
whether this corrosion is due to the pres- 
ence of the small percentage of other 
substances (as claimed) in commercial 
aluminum or to the aluminum itself; but 
it was sufficient to make us decide not 
to use aluminum for the proposed pur- 
pose, and so I dropped the whole mat- 
ter. 

It will be noticed from the foregoing 
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that workshop results can be reached 
when the object is only to fasten two 
pieces together, such as fastening a 
handle to a cup, without meeting such 
serious difficulties as when seeking to 
make strong water-tight joints; but even 
then the manipulation requires much 
more care and attention than ordinary 
soldering. C. M. SPALDING. 


AaAA 


Final Temperature of Compressed 
Air. 
Editor American Machinist: 

Do you not think that question No. 14 
of last issue could have been answered 
in a much simpler way for the engineer? 
In this case negative characteristics are 
entirely avoided. From formula 


P 0.29 
= (7) 


where to = absolute initial temperature 


t =absolute final temperature 
Po=absolute initial pressure 
P =absolute final pressure 


Then we have if we substitute 
™ (7 0-29 
14.7 
= 521 (11.204)9'* 
log. 11.204 = 1.04937 which, multiplied by 


{= 


wt 


0.29 0.30432, the log. of (11.204)9 ?% 


corresponding to 2.015 +. then 
f= 521 X 2.015 + = 1050 
G. A. G. GOULET. 
Montreal, Canada. 
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Applications of Electrical Energy.. 


The concluding lecture, at the Amer- 
ican Museum of Natural History, on 
February 26, of the Columbia University 
course on ‘Mechanical Engineering,” by 
Prof. W. A. Anthony, was not less inter- 
esting than those which preceded it. The 
lecturer’s special topic, which was closely 
adhered to, was the ‘‘Applications of Elec- 
trical Energy.”’ This is the day of cheap 
electricity, and the cheapness has been 
perhaps the most important factor in 
promoting its wide and wonderful em- 
ployment. The dynamo actually makes 
or generates electricity; we do not draw 
it from any natural source or reservoir. 
We make it as we use it, and we use it 
as we make it. We cannot store it and 
use it as we want it. The storage bat- 
tery does not store electricity, but rather 
stores a concentrated means of generat- 
ing it. 

The lecturer gave quite a variety of 
illustrations of the applications of elec- 
tricity, beginning, naturally, with the 
electric light. The objectionable feature 
of the electric light is that so much of 
the cheapness of the electricity is lost 
by it. In the light we want light only; 
but by our methods thus far we develop: 
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heat as well as light, and more heat than 
light, the heat being absolutely wasted, 
and worse; so that the arc light realizes 
only about 10 per cent. of the fuel value 
behind the dynamo, and the incandescent 
lamp only § per cent. Glow worms and 
fireflies produce light without heat, and 
consequently cheap light; and_ elec- 
tricians are trying to do the same, but as 
yet with no great success. 

In the application of electrical energy 
for heating purposes, although there are 
already such practical applications, as 
for instance, for heating irons for iron- 
ing in hat factories and in laundries, for 
all styles of cooking, for heating surface 
cars and similar uses, the cost of heating, 
or the wasteful mode of generating the 
heat, is still sufficient to prevent any 
general adoption of such means. For 
heating a surface car by electricity the 
cost in snug winter weather would seem 
to be as great as per car propulsion, 
while we know that a very little stove in 
the corner, heating directly, does the 
work at little cost. 

In the numerous applications of elec- 
tric energy for driving machinery or for 
producing rotary motion for every con- 
ceivable purpose it is at its best, and 
such applications are so familiar as to 
require no mention here. A peculiar and 
unique feature of electric power trans- 
mission is to be noted in this connection 
in the ability of the motor to react upon 
the generator and cause it to do more 
and more work if required, up to the 
point of its own disablement by burning 
out, or to the exhaustion of the power 
which drives it. The steam engine can- 
not so react upon the boiler and cause it 
to give out more energy as emergencies 
may require. 

Cheap electricity, as is well known, is 
being extensively used for the separation 
of ores containing magnetic constituents, 
but perhaps the most striking and revo- 
lutionary of all its applications is in the 
purification of metals by electrolysis. 
Native copper contains such impurities 
as silver and gold, and electricity works 
cheaply enough to make the separation 
of these metals and the purification of 
the copper thereby remunerative. The 
interior of a large building, suggesting a 
freight station full of cars, was shown, 
the cars being, however, tanks in which 
the process of decomposition, the precipi- 
pation of the impurities and the re- 
deposition of the copper were going on 
under the action of the electric current. 
A subsequent operation took the sedi- 
ment of the tanks and deposited the pure 
metallic silver which it contained upon 
traveling belts of the same metal. In 
the one establishment referred to the 
extent of the operations carried on and 
their commercial importance will be un- 
derstood from the single fact that 60,000 
ounces, or silver to the value of, say, 
$27,000 per day, is extracted. 
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American Exports of Machinery 
According to Countries. 


The Bureau of Statistics of the United 
States Treasury Department has recently 
published its report on the exports of 
domestic merchandise for the fiscal year 
ending June 30, 1897, arranged accord- 
ing to the customs districts through 
which the various articles passed and the 
countries to which they went. The 
greater part of the machinery exports 
are included in a general class which 
comprises everything except engines, 
boilers, printing presses, sewing ma- 
chines and typewriters. 

Glancing over the list of countries to 
which this miscellaneous class of ma- 
chinery, amounting altogether to $19,- 
771,850, was exported, it may be seen that 
the portion which went to the United 
Kingdom was $4,956,211, almost pre- 
cisely one-fourth. Germany came next 
with $1,920,838, about one-tenth, and 
Mexico fell not far behind it with $1,891,- 
321. Russia received $1,074,128 worth, 
of which $736,218 went via the Baltic and 
White Seas and $337,910 via the Black 
France, which, in its demand for machine 
tools, at least, has appeared to rank next 
to England and Germany among the 
European countries, makes a very poor 
showing with only $733,542, which is less 
than the share of little Belgium, $769,279 
The Netherlands 
worth; Sweden and Norway, $276,686; 
Austria-Hungary, $164,653; Denmark, 
$124,807, and Italy, $96,273. The total of 
Europe for this class, miscellaneous ma- 
chinery, was a trifle over $10,000,000, and 
from our knowledge that metal-working 
machinery is being exported at the rate 
of about $4,000,000 a year—which is based 
upon the statistics given for the latter 
half of 1897—coupled with the assump- 
tion that most of the machine tools sent 
abroad are bound for Europe, we may 
judge that about one-third of the mis- 
cellaneous machinery shipped to Europe, 
as reported above, was metal-working 
So these statistics are of considerable 
value in judging of the centers of great- 
est demand for our machine tools. 

Among non-European countries, be- 
sides Mexico, which have bought largely 
of our machinery are the following: 
Dominion of Canada, $1,458,590; British 
Africa, $1,319,038; Japan, $909,031; Brit- 
ish Australasia, $831,659; Guatemala, 
$328,634; Hawaiian Islands, $325,913 
(which is an excellent showing); Brazil, 
$321,322; Argentina, $268,154; Chili, 
$141,040; Salvador, $111,836; Colombia, 
$109,715. 

It can. hardly be of interest to dwell 
upon the relative amounts of machinery 
which went through the various customs 
districts. Of course, New York took the 
lion’s share with $13,472,976, out of the 
$19,771,856 of miscellaneous machinery, 
the next in value being Boston and 
Charlestown, Mass., with $1,340,102, just 


absorbed $297,557 
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one-tenth of New York's business. The 
districts through which the most. sta- 
tionary engines passed were, next to New 
York, Detroit, Mich. and Paso del 
Norte, Tex.; but the number being only 
twenty in each of these two cases was 
too small to take as establishing a rule. 

The total number of stationary engines 
shipped during the fiscal year was 423, 
and their value $323,438. Mexico took 
the most in number, amounting to 100; 
but their value, $46,412, was less than 
that of those sent to Argentina, $53,751, 
although the latter were but 23 in num- 
ber. The United Kingdom got 62, but 
they were mostly small ones, being val- 
ued at only $25,205. Canada bought 55, 
Russia 18, and British Australasia 28 
The rest were more scattering. 

Ot boilers and parts of engines Rus- 
sia was by far the largest purchaser, with 
a valuation of $170,331. Mexico did pass- 
ably well in typewriters, of which $25,- 
298 worth were sent to that country— 
more than one would suppose they 
could find a use for down there—but the 
United Kingdom bought $731,152 worth. 
Japan did the best in locomotives, for it 
purchased 95 altogether. Mexico ranked 
next with 76; then came Russia with 60, 
Brazil with 38, Argentina with 13 and 
China with 12. Probably China did bet- 
ter than this during the latter half of the 
calendar year 1897. From the port of 
Philadelphia were shipped 112 locomo- 
tives, as against New York’s 155, and we 
imagine that the Baldwin works have 
been building higher-priced engines than 
some others, for in valuation the Phila- 
delphia and New York quotas showed 
little difference 

To sum up, cultivate the machinery 


trade with Mexico, Germany, Russia 
Japan and al! the British Empire 
AaA A 


The electric lighting system of the 
Boston Electric Light Company is be- 
ing reorganized by consolidating all the 
small stations into one having a total 
capacity of 12,000 kilowatts in four units 
The main dynamos will be of the three- 
phase system and will serve the regular 
incandescent circuits directly. The are 
lighting circuits will be supplied from 
generators driven by synchronous motors 
in the primary circuits instead of by in- 
dependent engines, and the direct cur 
rent power circuits will be supplied from 
rotary connectors. The contracts for 
the work have been placed with the Gen- 
eral Electric Company. 


AAA 


Breathes there a man with soul so dead, 

Who never to himself has said: 

“Were I paid according to my worth, 

I’d have a mortgage on the earth.” 
—Chicago News. 
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AAA 
A Suggestion. 


A kind of communication which we 
frequently receive is that which deals 
with the advantages to a mechanic of be- 
ing a regular reader of the “American 
Machinist” and the disadvantages of not 
reading it. Many of our friends have 
very clearly set forth the many sides of 
this question at length, and have writ- 
ten their opinions for publication. If we 
were to publish articles calculated merely 
to gratify our personal pride we might 
make room for all of these, but our se- 
lection of matter for publication must of 
course not be based upon such grounds, 
and the difficulty with articles of the kind 
we refer to is that they would reach only 
those who for one reason or another are 
already readers of the “American Ma- 
chinist,”” and who probably need no ar- 
gument to induce them to continue 
doing so, while for those who dwell in 
outer darkness and never see the 


“American Machinist” there is no 


help, for such articles do not reach 
them. Therefore, probably the best we 


AMERICAN MACHINIST 


can do is simply to publish each week 
the best articles we can find or prepare 
that relate to the practice or the theory of 
machine construction, and we feel confi- 
dent that most of those who are much 
interested in machine construction and 
who have the ambition to be intelligent 
and to keep up with the procession will, 
in some way, come to know the paper 
and to be regular readers of it. 

The articles to which we first refer 
above are, of course, written with tne 
best of motives, but in view of the fact 
that it is impossible for them to reach 
the targets aimed at, we would suggest 
that the best way in which our friends 
can be of assistance to us in building up 
and extending the influence of the 
“American Machinist” is for each one 
to occasionally call the attention of one 
or more shop friends or acquaintances 
to it, with the view of securing if possible 
an additional subscriber. If every reader 
were to do this our subscription list 
would be, obviously, about doubled, and 
those who put forth this effort in our be- 
half would have the satisfaction not only 
of knowing that they have possibly helped 
those who have become new subscribers, 
but that they have made it possible for us 
to make the paper still better, for it is of 
course a fact that the larger the subscrip- 
tion list of any paper the better that pa- 
per can be made. 

Advice to read the ‘American Machin- 
ist’ is all right, but to do any good it 
must reach someone who does not al- 
ready read it, and the friendly word of a 
reader addressed to a shopmate or ac- 
quaintance must be for the future as it 
has been in the past the chief means of 
extending its field and of making further 
improvement practicable. 

A AA 


Proposed Patent Legislation. 


Inventors and manufacturers are mak- 
ing vigorous protests against the passage 
of the Reeves bill to amend the patent 
laws of the United States so as to allow 
the more reasonable use of inventions 
and discoveries by the people and to 
protect the patentee. The bill empowers 
the Commissioner of Patents to place a 
tax of from I to 10 per cent. of the esti- 
mated cost of production upon articles 
manufactured under patents granted un- 
der the act, such tax to be paid into the 
Patent Office. The bill also reserves to 
the United States the right to condemn 
patents at a fair cash valuation when it 
can be shown that the invention is of a 
character to be valuable to the people as 
a whole. 

This seems like placing a great deal of 
responsibility upon the shoulders of the 
Commissioner of Patents and giving him 
authority over the business of others 
which he may be quite incompetent to 
exercise fairly. We suppose the idea of 
the bill proceeds from the common no- 
tion that a patent giving to an inventor 
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the exclusive right to ownership of what 
he has himself produced, for a period of 
seventeen years, can in some way work 
injury to others, which is a wrong idea 
fundamentally, for it can do no such 
thing. People can go right on living 
and doing business as before and with- 
out using anybody’s patent if they so 
choose, and they will do that unless the 
patent or the use of the patented article 
is offered to them upon terms which are 
advantageous. 


A A A 
Questions and Answers. 


Name and address of writer must accompany 
:very question. Questions must pertain to our 
specialties and be of generai interest. We can- 
not undertake to answer questions by mail. 


(20) R. R. R., New York city, writes: 
I have had a discussion with an engineer 
over the matter of steam pressure at the 
end of a long pipe connected with a 
boiler. This engineer claims to have 
found in his experience that if the steam 
in a boiler is, say 60 pounds per square 
inch, and is led through a pipe to a dis- 
tance of 100 feet or more in a horizontal 
or perpendicular direction the pressure 
at the end of the pipe will be several 
pounds less than at the boiler, and the 
greater the distance the more the reduc- 
tion in the pressure. He states that the 
reduction of temperature is the cause for 
the reduction of pressure. I maintain, 
however, that this cooled steam will still 
be driven along to the end of the pipe by 
the steam behind it and that the pressure 
will be maintained, and in fact that if the 
pipe descends from the boiler then the 
condensed steam, by its own weight, will 
add to the pressure in the end of the pipe 
so that it will be greater than the pressure 
at the boiler. Which of us is right about 
this? A.—You are both right, but you 
are talking about different things. The 
engineer probably bases his opinion 
upon the observed fact that where a 
length of pipe is used for conveying 
steam to an engine the pressure is sel- 
dom, if ever, fully maintained in the pipe 
up to the engine, the reason for this be- 
ing that a part of the stored energy in the 
steam is used up by friction of the steam 
in the pipe. If, however, the end of the 
pipe is closed by a valve or otherwise the 
pressure will be as great as in the boiler, 
the action such as you describe being the 
one which actually takes place under 
these circumstances, and it is true that a 
pipe descending from a boiler and filled 
with condensed steam held in the pipe 
will show a pressure in excess of that in 
the boiler, such excess of pressure cor- 
responding to the static head. 


(21) “Ignorance,” Baltimore, Md., asks 
(1) for a reference to books showing how 
to calculate moments of inertia. A.—You 
will find an excellent explanation of just 
what the quantity called moment of in- 
ertia is, as well as the method of calcu- 
lating it, with approximate accuracy, in 
“A Simple Derivation of the Formula for 
the Strength of Beams,” by Walter Fer- 
ris, published in our issue for April 16, 
1896. The exact calculation of mo- 
ments of inertia can only be made by the 
use of the calculus, though the method 
given by Mr. Ferris is accurate enough 
for all constructive purposes. Practically 
the calculation has seldom to be made, 
as the values of the moment of inertia 
for all ordinary sections are given in the 
various pocket-books and rolling mill 
hand-books. Its calculation for com- 








> PI oe: 





———~ 


Piha d Boner 











March 10, 1808. 


pound or built-up sections is explained 
with great clearness in the book put out 
by the Pencoyd Iron Works. (2) In de- 
signing the bracket in your paper Vol. 
14, No. 9, how is the diameter of the 
bolt calculated that fastens the ends? To 
what strains is it subjected? \ Che 
strain on the bolt is a shearing strain 
whose value is shown by the line 0 ¢ of 
the diagram in the article cited. (3) In 
Wentworth’s “Analytic Geometry” I find 
the following problem; please explain 
how to solve it: What value must C have 
in order that the line 44—5 y= C may 
pass through the origin of co-ordinates? 
\.—Transpose the equation to read 
4x—=C+5y. In order that the line may 
pass through the origin, x and y togethe1 
must be equal to This can only be 
true when C —o9,since for any other value 
for C, a value o for y will give a numeri 
cal value for x, and a value o for 4+ will 
give a numerical value for y. (4) Please 
explain the common meaning of the fol- 
lowing symbols: 6 @. a. J = \re 
they first used in algebra, geometry, 
trigonometry, analytical geometry, or the 
calculus? A.— 6 29r4 @ are Greek letters 
(delta and omega), which are used in 
formulas in a manner similar to ordinary 
letters. They are often used to designate 
angles, as are several other Greek letters, 
especially @ (alpha). The symbol © is 
used to designate infinity. <4 is the Greek 
capital 6. It is used in the elementary 
demonstrations of the differential calculus 
where it is always followed by another 
letter, as Jr. the entire expression mean- 
ing the difference between two near values 
of x. When these near values of + become 
successive,or when the difference between 
them is infinitesimal, J # becomes d x 
That is J x means the difference between 
two values of x, which difference, while 
small, is appreciable and measurable, 
while d + means a difference which is so 
small that its value cannot be measured 
or conceived—that is, it is infinitesimal 
/ is the sign of integration. = is th 
Greek capital letter sigma. It is used as a 
sign of summation of a number of values 
of the same quantity. Thus = x means the 
sum of various values of x. In this con 
nection its meaning is analogous to /, 
which latter designates a true or exact 
integral or sum of all possible values of 
the quantity, while = means the sum of a 
limited number of such values, the value 
of such sum approaching the true integ 
ral as the number of values added to 
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gether is increased In the article by 
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American Ship Building. 


Our readers will recall our editorial of 


February 24 on The American Mer 
chant Marine,” in which we expressed 
the conviction that the reduced cost of 
ill forms of iron and steel in this coun 


trv 1s de stined to le id to a revival of s} Ip 
building on these shores 


By a curious, and to us gratifying, co 


incidence, a similar opinion is advanced 
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machines for making wheels for road 
vehicles—i. e., wood wheels. 

41—For the name of the maker of the 
3ogardus eccentric mills, used for grind- 
ing clay, charcoal, asbestos, etc 

42—A small motor to work by gaso- 
lene, and suitable for a light carriage. 

43—lor motor cycle, capable of taking 
place of horse and buggy on dirt roads, 
and reasonable in price. 

44—FTor presses and dies, such as are 
used for the manufacture of decorative 
floor and wall tiles. 

45—A correspondent wants repairs for 
the Hotchkiss cushion hammer, and 
wishes to know where he can obtain 
them. 


AAA 


Obituary. 

Chief Engineer and retired Lieutenant- 
Commander William H. Rutherford, of 
the United States Navy, died in Harris- 
burg, Pa., on March 1. He was born in 
Philadelphia in 1828, was appointed Third 
Assistant Engineer in 1849 and commis- 
sioned Chief Engineer in 1861 He 
served on many vessels and had a wide 
range of experience. He was attached 
to the ‘Mississippi’ on the Japan expe- 
dition, 1852-56, and in the civil war was 
successively on the “Pawnee,” the ‘ Mis- 
sissippi’” and the “Wachusett.” He was 
retired in 1874 for disability incurred in 
the line of duty. 

James H. Carpenter, inventor of the 
Carpenter projectile, died on the 6th 
inst. at Reading, Pa., of pneumonia, aged 
51 years. He was born in New York, en- 
tered the Naval Academy,and served with 
distinction in the navy during the civil 
war. In 1888 he established the Carpen- 
ter Steel Works at Reading, and became 
general manager. This enterprise met 
with great success. The company has 
filled large Government contracts for 
projectiles. Mr. Carpenter retired as 
manager a year ago, and since then had 
made experiments in steel improvement 
in New York. He was an authority on 
matters connected with iron and steel and 
had written on scientific subjects. 

lyr. W. A. Rogers, Professor of Nat- 
ural Philosophy and Astronomy in Colby 
University, Waterville, Me., died = on 
March 1. He was born in Waterford, 
Conn., in 1832 and was graduated from 
Brown University in 1857. He taught 
mathematics and astronomy in Alfred 
Academy, was an assistant in the ob- 
servatory of Harvard College, then As- 
sistant Professor of Astronomy in that 
institution and in 1886 he assumed the 
position which he held to the end of his 
life. Professor Rogers, besides being an 
able instructor, was a marvelous me- 
chanic, and his instruments and methods 
for minute precision in measurement and 
graduation had secured for him a world- 
wide reputation. In 1895 his personal 


mechanical laboratory and workshop 


was totally destroyed by fire, involving 
the loss of his large screw-cutting engine, 
machine for testing screws, machine for 
grinding screws, and, most valued by him 
of all, a reversible sectional nut used for 
correcting errors. Other machines and 
small tools were all destroyed with no 
insurance, and no attempt was made to 
start again upon the same lines. Profes- 
sor Rogers was a member of the Amer- 
ican Society of Mechanical Engineers, 
Fellow of the Royal Society of London, 
Member of the National Academy of 
Sciences, vice-president of the Amer 
ican Association for the Advancement 
of Science and president of the Amer- 
ican Society of Microscopists. 


A AA 
Harland & Wolff Boycotted. 


The boycott which we referred to some 
time ago as being proposed against the 
Belfast ship-building firm of Harland & 
Wolff has, it is reported, been actually 
instituted by those firms in Great Brit- 
ain who fought and defeated the engi- 
neers’ organization by means of a sym- 
pathetic lockout in which Harland & 
Wolff refused to join. No doubt Har- 
land & Wolff are aware, however. that 
ships’ plates and most other ship mate- 
rial can be purchased here as cheap or 
cheaper than at home, and we should 
think this boycott might easily prove a 
good thing in the way of helping along 
the introduction of American plates in 
Great Britain. 


AAA 


Commercial Review. 


NEw YORK, Saturday Evening, March 4, 1898. 


DYNAMOS AND MOTORS. 

The tone of business continues excel- 
lent, with the companies still hard at 
work and with flattering prospects for 
the spring. Some indeed have found it 
not quite so active during the last few 
weeks as hitherto, but they do not seem 
to be in the majority. There is, however, 
a slight tendency toward hesitation, ow- 
ing to the uncertainties of the Spanish 
question. We might have commented 
upon the war scare before, but have been 
too lacking in humility to enter the ranks 
of the ‘Maine Extra!” and ‘War Sure!” 
journalists. Since it seems to be a fact, 
nevertheless, that some real _ business 
men are allowing themselves to be in- 
fluenced in their commercial transac- 
tions—though not much, thank fortune— 
by the present wave of bellicosity, we 
might as well allude to the circumstance. 
If, in the next century, or at any other 
time, war should arrive it might become 
a source of some immediate profit to 
manufacturers of electrical as well as 
other kinds of machinery, because mili- 
tary exigencies would create a demand 
for a great variety of apparatus. But, as 
one of the best known tool builders re- 


marked to us the other day, it would 
not be a desirable sort of a demand. 

Prices have been manifesting some 
weakness of late. Sharp competition 
seems to be the cause of it 

The representative of one company 
speaks of there being at present a notahle 
inquiry for arc-lighting machinery for 
small municipal plants. Another com- 
ments upon an improvement in the de- 
mand for goods from the central West; 
for instance, the State of Illinois. 

Several companies are now meeting 

Continued on page 35. 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16, 
Power hammers, Jenkins & Lingle, Bellefonte, Pa. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 


Selden Packing for stuffing box, with or without rub- 
ber core. Randolph Brandt, 38 Cortlandt st., N. Y 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than omega | morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted 
Mechanical draftsman, 7yrs. exp. Box 96, AM. MACH. 
First-class mechanical draftsman of experience and 

education. Box 124, AMERICAN MACHINIST. 

Mechanical draftsman wants position; 9 years’ ex- 
perience. Address Box 115, AMERICAN MACHINIST. 

Draftsman and machinist, exp. in general machine 
works, wants situation. Box 115, AM. MACHINIST. 

Position as foreman machinist; 20 yrs.’ exp., 8 yrs. 
foreman ; reference. Box 121, AMERICAN MACHINIST. 

Mechanical engineer, 12 years’ exp., tech. educ.; thor- 
ough on water tube mar. boiler. Box 123, AM. Macn. 

Young man desires position to take charge of screw 
machine ; good reference if required. Address Box 
128, AMERICAN MACHINIST 

Wanted position by three first-class tool and die 
makers familiar with combination die work. Box 
110, AMERICAN MACHINIST. 

Graduate M. E., some shop experience, four years’ 
superintendent light manufacturing plant, desires 
position. Box 118, AMERICAN MACHINIST. 

Change wanted by an American, practical all-around 
machinist; exp. in air at high pressures ; experimental 
work preferred. Address Box 117, AM. MACHINIST. 

Situation as foreman or supt. by practical man; up 
on modern methods and able to get out work at lowest 
possible cost; ref. Box 114, AMERICAN MACHINIST. 

A shop superintendent of one of the most successful 
turret lathe builders desires a change; nine years’ in 
present position ; best ref. Box 130, AM. MACHINIST. 

Mechanical engineer and draftsman, 35, college 
graduate, is open for engagement; position with 
foundry and mach. co. pref.; ref. Box 127, AM. MAcH. 

First-class mach. and tool maker desires steady po- 
sition as foreman; small mach'ry pref.; fair drafts- 
man and designer, exp. as foreman. Box 120, AM. MACH. 

Engineer, who has had charge of building one 
of the largest beet sugar plants in Sweden, wishes to 
meet with parties intending to build new plants. 
Reinhold, 439 Henry Street, Brooklyn. 

Position wanted by tool maker, 30 years; accustomed 
to all kinds of automatic machinery, gig and die work; 
experienced in bicycle, typewriter, and fine tool 
work. Box 111, AMERICAN MACHINIST. 

Wanted a position as supt. or mgr. of a well estab- 
lished machine works, by M. E., with view of intro- 
ducing a special machine to build something entirely 
new. Address Box 122, AMERICAN MACHINIST. 

Loam molder wants position as foundry foreman ; 
24 years’ experience ; all kinds of heavy marine and 
land engine work; reliable and sober; can be well 
recommended, Box 119, AMERICAN MACHINIST 

Wanted, by tech. graduate,with a first-class practical 
experience, position as instructor in manual training 
or mechanic arts; can teach physics, mechanics, ma- 
chine design, ete. Elmwood, AMERICAN MACHINIST. 

Draftsman or salesman, tech. graduate, 6 years’ ex- 
perience in shop and drafting room; ice machinery, 
looms, automatic screw machines; past 2 yrs. drafts- 
man for large bicyele plant; familiar with bicycle con- 
struction, tools, jigs, evc.; best ref. Box 131, AM. Macu. 


Help Wanted. 


Wanted a first-class machinist tool salesman for 
Philadelphia and vicinity. Box 112, AM. MACHINIST. 

Wanted first-class erecting shop foreman. Address 
the Bucyrus Company, South Milwaukee, Wisconsin. 

Wanted an instructor in pattern making and foun- 
dry work. Address, stating experience, age, salary, 
etc., Box 94, care of AMERICAN MACHINIST. 

W anted—First-class tool-maker; give past connec- 
tions, kind of work engaged upon and wages expected. 
Bickford Drill & Tool Co., Cincinnati, Ohio. 


owe 
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Help Wanted.—Continued. “The best is as good as any.” Continued from page 34 


+ Wanted at once 20 first-class machinists, accustomed with very favorable indications in ex 
to large engine work or heavy machine tools, for night 9 


} work, Box 129, AMERICAN MACHINIST. ports. We have hints that there is some 
Wanted foreman for machine shop; one who has # CW Yrettv important 7 | n pr ect al | 
had experience on accurate interchangeable work I - mporta Work In prospect abroad 
must furnish best of refs. Ad. Box 116, AM. MACHINIST presumably n the railwav line which it 

Wanted foreman for a large mach. shop to build hori ‘ 


zontal stationary eng.; straight line and duplex, both A t t is desirable to kee Pp shady wihiie it re 
f small and large ; age and ref. req. Box 126, Am. Mach utoma IC mains in an immature state One c 
Wanted a capable and energetic salesman on mac . and Gravity ene ey os —_—- . — ne con 
b tools to travel in New England and Middle States, wit! ern wl h has been exceptionally uc 
% headquarters at New York. Address, stating age, ex - ‘ ‘ , 
perience and salary expected, Box 125, AM. MACHINIST cesstu n the foreign field is coming to 


Wanted—A salesman for special line of machine hea ea mlases } Yas — . wt. 
tools; must be a good mechanic, having experience in W the conclusion that ‘tis prudent to be reti- 
the use of turret lathes, automatic screw machines, nt abo it f m age } 


milling machines, and in designing and making tools. 
Box 77, AMERICAN MACHINIST. in order t ivold giving cues to 1ts com 
Wanted by an established concern a machinist, 
molder and pattern maker who can together raise 
$5,000; must be first-class men, competent to take 
charge of their respective departments; dividend guar 
anteed; none but first-class men of sober and steady 
habits need make application; work in general mill 
and mining machinery. Ad. Opportunity, AM. Macu 
Foreman wanted—An energetic, thoroughly prac- 
tical mechanic, familiar with the manufacture of sew 
ing machines, typewriters, firearms, or other articles 
of like character, who has had a successful experience 
; as foreman, and is acquainted with up-to-date ap 
pliances for economical manufacture, and fully com 
petent to obtain the most satisfactory results trom 
facilities furnished. Address, with references, stating 
age, experience and salary expected, Practical, care of 
4 AMERICAN MACHINIST. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- our last general report upon electrical 
urday morning for the ensuing week’s issue. , ' 


machinery we ve mentioned that the 


Answers addressed to our care will be for- M Rail 

warded. etropolitan Street Katlway Company, 
Wanted—Lathe and planer. 7 Quay street, Buffalo. , Fool Steel, of this city, is « xpecting to install in its 
Book, Dies & Die Making, gi. J. 1. Lucas, Prov. B. L ut y ) Machinery Steel, °.0"5 S'S expect ee 


In issues of our paper published since 





’ : new plant a large amount o iCal 
For selling or buying tools apply J. Klein, South 


Parade, Manchester, England Iron, Brass and machinery, to be made by the General 
ots, uten Wet Tet Pelt Gindr is sld by the All Other Metals, | Flectric Company. Within space ol 


Emery Wheel Dressers; send for sample and price two days, about a week ago, the same 
Manufactured by Geo. H. Calder, Lancaster, Pa , tr , | 1 
, a ‘ s | - ms 7 | nN O0k " » » 
Wanted—The latest improvement in gas and gasolene Price—’Way Down. a - - aCe SRTCe Owes 
engines. Address F.C Austin Mfg. Co., Chicago, Il. re large orders for street-railway material 


For Sale—Second-hand drill presses, engine lathes ity ’ , 7 cas ; 1 : 
and planers. Dietz, Schumacher & Boye, Cincinnati, O. Quality Way Up. I hey came trom the Cincinnati Street 


Best and cheapest Bolt Header, made by Baush & Railway Company, tor ove! $100,000 


Harris Machine Tool Co., Springfield, Mass. Sh S y 
Light and fine mach’y to order; models and electri Op aw S, worth of apparatus to change that por 


cal work specialty. E. O. Chase, Newark, N.J tion of its road now driven by cable. the 
Machinery dealers wanted as agents in New York, : 


. r ’ 
Boston and Philadelphia to handle our automatic en P t bl R | S J Walnut Hills line, to an electric system; 
gines, ete. Clark Bros., Belmont, N. Y. Or a Cc dl aw > > tt : ¢ 


7 : trom } ,oston vat ‘ ay I 
Wanted complete equipment of machine shop tools, “ the | . Elevated Railw iy, Io 
including lathes, planers, drill presses and boring ma ipparatus amounting to about the same 


chines. Address F. C. Austin Mfg. Co., Chicago, Ill C ld P S J . . 
Lathes, planers, drills, milling machines, vises, also () ower aw * sum, and from the Consolidated Trac 


brass working machinery second-hand ; must be mod 
ern and in first-class condition. C.C. Wormer Ma 
chinery Co., Detroit, Mich. 000 worth 

If you use Brass, Bronze or Composition Cast- For All Purposes. = 2 
ings in large quantities, write to us for prices. Jas. The Walker ( ompany aiso 1S recely 
J. McKenna & Bro., 424 and 426 East Twenty-third . 
street, New York. Established 1833. 

Manufacturer desiring a specialty should investi 
gate small auto, refrigerator machine using no ammo 
nia; four patents pending; no experimental work 
required; best reference. Refrigerator, AM. Macu. 

Wanted agency for England for thoroughly first 
class feed water purifier and scale preventer. Adver 
tisers have splendid connections among manufac- 
turers. Full particulars to Filter, c. Messrs. C. Mitchell 
& Co., Red Lion Court, Fleet Street, London, England 

Brains and hands do their best work in the field of 
their experience. The Century Machine Co., 576 West 
Broadway, New York, employs trained brains and 
trained hands in the persons of mechanical experts 
who are competent to solve intricate mechanical prob 
lems and make operative models. The designing of 
automatic and labor saving machinery is in charge of 
Mr. Oluf Tyberg and assistants. The Century Machine 
Co. is equipped with most modern tools as well as men. 
Light machine work, experimental work, modei mak- 
' ing and manufacturing solicited. 


tion Company, of New Jersey, for $75,- 


7. 





ing some important contracts in the rail 
way lin The Brooklyn Elevated has 
ordered from it somewhere about 150 


17 


car equipments, which will be applied 





the Fifth avenue (Brooklyn) line when 
the arrangements are made to have its 
ul run over the bridge into the 
Borough of Manhattan The Walker 
Company has also sold four very large 
dynamos to the Standard Light & Power 
Company, of Dallas, Tex. Two of them are 


The Qanol Company 
adil lillie two-phase, 60-cycle, 125-revolution ma 





hines, of 225 and 235 kilowatts capacity 
to be directly connected to Erie en 


THE CROSS OIL FILTER Ne cet 


actually reduces oil bills 50° Send for Catalogue. railway generators, of the same respective 








or more. Sent on approval. | capacity It is building two alternat- 
Used in 17 countries. Testi- & ( Com any ing generators, 250 kilowatts capacity, 
monials from leading firms () D + of the belted type, for the North River 
% in every field of industry. ; Electric Light & Power Company, of 
ieitiicanad = years Chicago. New York. New York city Among other contracts 


taken by it are several good ones for 


THE BURT MFG. CO. LONDON: Chas. Churchill & Co, export, including motors for the Glas- 
AKRON, 0., U. S. A. PARIS: Hounsfield & Fils. = Muni 
BERLIN Schuchardt & Schutte * , > 

sangeet Manufacturers of Oil Fitters in the World. | MADRID: J.G. Neville & Co for the electric railway of Alexandria 





ipal Tramway, a generator 
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Egypt; some 100 car equipments for 
Dresden, and goods for South America 

The C & C Electric Company notices 
that the export field is especially bright. 
It is not that any very large contracts 
have lately come in, but the inquiry is 
animated all over Europe \mong the 
orders received may be mentioned an 
electric hoist for shipment to England 
and reshipment to Australia Business 
still comes from Japan. In the United 
States they are furnishing quite a number 
of 2 horse-power slow-speed motors to 
the Pope Manufacturing Company, Hart- 
ford, Conn., for use in electric carriages 
These carriages will be handsomely built 
for use in fashionable summer resorts 
The specifications for the motors are 
very rigid. 

The Nichols Chemical Company, of 
Laurel Hill, L. I., is to install four 7o 
kilowatt direct-connected Eddy dyna- 
mos for electro-depositing use These 
are said to be of unusally large size for 
that purpose 

\t the beginning of 1897 the General 
Electric Company anticipated a good 
year in the general small supply business 
and therefore increased the estimates of 
what was expected from its various 
offices for the year. As it proved, every 
office sent in a volume of orders in ex 
cess of the estimates, and the total ex 
cess is said to have amounted, for the 
year, to nearly a million and a half of 
dollars 

It is stated that in the electrical ma- 
chinery export business every American 
company experienced an improvement 
for the year 1897, as compared with 1896. 

The Bullock Electric Company, Cin- 
cinnati, is building a new plant, and 
hopes to be running its new shops by 
July. It is at present so busy that July 
is its earliest delivery. 

CINCINNATI REPORT. 

The volume of business in pig iron 
transacted here during February ‘was 
very fair, as compared with that of Jan 
uary, although the sales were not made 
in large quantities. The many big trans- 
actions made in January were at such 
low prices that producers became alarmed 


and feared demoralization; but arrange 


ments have been made by which, for a time 
at least, it is hoped to secure unitorm 
ity. In finished forms of-iron and steel 


February's trade exceeded that of Jan 
wary Manufacturing lines showed ex 
cellent tone Orders received manifested 
improvement as compared with the first 
month of the year, indicating the ap 
proach of still better conditions in iron, 
steel machinery, machine tools, engines, 
and other lines 

If space permitted we could print many 
bright reports received from manufac- 
turers of machine tools and allied lines 
showing an increase in their business 
since the first of this year, as well as by 
comparison with the winter of 1897. A 
factor common to the experiences of 


I2=in. Hendey=Norton 
‘Tool-Room E_ngine Lathe. 


























Complete in every respect 
as our larger sizes of lathes. 

Especially designed for 
work in tool-rooms, experi- 
mental stations, and fine 
machine and repair shops. 
Fitted with either rise and 
fall or plain carriage. With 
or without improved taper 
attachment in connection 
with plain carriage. 

This Lathe can be fitted 
with wire chucks in any de- 
cimal under half inch, which 
are invaluable for finishing 
small taps, reamers, special 
screws and studs, and other 
work right from the rod— 
no cutting off and centering 
of work required. 

Cross-feed screw gradu- 
ated to thousandths of an 
inch. 

Beds made in 4 ft., 5 ft., 
and éft. lengths. 

















THE 
TORRINGTON, CONN. END VIEW OF THE HENDEY-NORTON ENGINE LATHE. 
Agents for the Pacific Coast Pacitic Tool and Supply Co., San Francisco, Cal. 
J. W. Cregar, Philadelphia Bourse Exhibition. 


European Agents : Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm; Chas. Churchill & 
Co., Ltd., London and Birmingham, England; Adolphe Janssens, Paris, France 


} 
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Power Milling Machines 


1894 MODEL 


Made in two sizes with single head, with foot-stock as 
shown in cut or without it, with overhanging arm, also witb 
twuv heads, The Tabies are driven by a large, powerful worm 
engaging with arack screwed to table, and have automatk 
adjustable stop motion, also patent adjustable stop mechan 
ism which allows the work to be run up to the cutters with 
out breaking the teeth. Machines, of similar style, made in 
two larger sizes, with table feed in either direction of travel 
Ask for the ** Machinists’ *’ Catalogue. 


THE PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U.S. A. 
New York : 123 Liberty St. Boston: 144 Pearl St. 
Chicaco: 42 South Clinton St. 
London, Eng Buck & Hickman, 280 W hitecha 1] Road 
Paris, France, Fenwick Freres & Co,, 21 Rue Martel, 


ENGINE and SPEED LATHES 


N VARIOUS LENGTHS—9® to 15 in. SWING. 
Latest eas Most Approves Designs. Workmanship, Material 
and finish of the Highest Order. 


SEBASTIAN LATHE COPIPANY, 
117 and 119 Culvert Street CINCINNATI, OHIO, U.S. A. 


Agents : SELIG, SONNENTHAL & Co., London, Eng.; JOHN TRAGARDH 
3 Co., Goteborg, Sweden; E. SONNENTHAL, JR., Berlin, Germany ; 
R. 8. Stokvis & ZONEN, Kotterdam, Holland. 














JUST ISSUED. NEW EDITION. 


A Catalogue of Text-Books and Industrial Works. 


JOHN WILEY & SONS, 53 E. Tenth Street, New York. 


This Catalogue will be sent free by mail to anyone ordering it 





FINE MACHINE RELIEVED TAPS. 
* Lightning’ and «Green Kiver’’ Screw Viates, Dies, Tap Wrenches, Bolt Cutters and Drilling Macnines tor 
Hand and Power, Punching lresses, etc. SEND FOR CATALOGUE. 





OOOO 





WILEY & RUSSELL MPG. CO., Greenfield, Mass., L. SS. A. 


Aventsin London SELIG, SONNENTHAL & CO). S> Queen Victoria Street 


WE CLAIM THE FOLLOWING MERITS FOR, JENKINS BROS.’ VALVES. 





1. Manufactured of the best Steam Metal. 
2. Noregrinding: therefore not constantly wearing out the Seat of the Valves 
3. Contain JENKINS DISC, whichis suitable for all Pressures of Steam, Oil 


and Acids 
4. The Easiest Repaired, and all parts Interchangeable 
5. Every Valve Tested before leaving the factory 
6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


cot BENTELSMARGEDANT 
esereron @) he 








HUGH 
HILL 
CUT-OFF 
TOOL. 


Made in all sizes and using self-hardening 





WooDWORKING HAMILTON,O. 
steel blades. HUGH HILL TOOL C0., Anderson, Ind. | HMM.C4@ a0 tala L U+S*A: 








HEAVY MILLING MACHINES EXCLUSIVELY. 


Horizontal or Vertical Spindles or Both. 


SIZES: 
15°, 20°, 24°, 36°, 48°, 60°, any length. 









geared 30:1. 
5 °x36°x8’ Machine 
‘Net ae Wht 


24,000 Ib Wide range of cutter speeds. 


Variable table feed from 3-16" to 10° 
per minute. 

Power elevating and lowering device. 

Table adjusted by power in either 
direction. 


Write for full information and prices to 


The Ingersoll Milling Machine Co. 


P. O. Box 2777, 


ROCKFORD, ILL., U.S. A. 


FOREIGN AGENTS 
C. W. Burton, Griffiths & Co., London, Eng 
A. Janssena, Paris, France 
DeFries & Co., Berlin and Dusseldorf. 
EASTERN BRANCH, 


126 Liberty Street, New York. 
Cable Address: * Ingersoll,”” Rockford 


7 
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Gray ( pany bul re \ Z. 
Le Blond is building a separ 
lishment; Dietz, Schumacher & B ¢ 
ng to heir new quarts < 
ones 1 ele p Bu 


’ 
lock Electric ( omMmpany 
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Quotations, 
New York, Monday, M 
li Amer in pig, tile t r er 
N ndry Northe: $ ) 
N 1 ndry N the 1 t 
No ain, N her I 50 


N f ndry, Southe 
N Iry, Souther 
N 3 foundr Southe 
N S S ern I 
Ni sof S ern 1 
Foundry rge, Soutl 

B lron—Base—Mi rice n carload n 
dock Common, 1 refined 1 i 
I C Store rices Cor I } re 
fined, 1.3 

I Stee ()rdinary z tandard quality 
é ‘ 4 me rade erha i e ke . 
extra grade D1 pec rade if id 
pward 

Machinery Steel—Ordinary brands, from store 
in matl ts, 1.45 @ 1.60 

Cold Rolled Steel Shafting—Base sizes, from 

I n ret ts, D> 2.2 

( ‘ Car 1 t Lake Supe r Ing 

r I c tin cuppe 

Pig Lead—( id lots, 3.80 3. 85¢ b 
N Y ork 

Pig Tin—For and 10 ton lots, 14.35 @ 13.40 
f. Oo b 

Spelter—Car s i New York 
del ver 

Antimony—( kson’s, & Hallett’s 4c 
Lard ©il—Prime City, present make, 44 @ 46c., 
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Manufacturers. 


Waterbury, Vt., is to install an electric ligl 
plant 

The Enterprise Foundry Company, Bellaire, 
Ill., is about to enlarge its plant 

A new glass factory to be erecte I the 
Toledo (Ohio) Glass Company 

The Henrietta Window Glass Company is to 
erect at Baltimore, Md., a new factory 

At Philadelphia, Pa., Henr letlow is to erect 
a new tour story soap and perfume factor 

The Kemp Manufacturing Company, of Toron 
to, Ont., is to erect an addition to its factory 


The Marsden Cellulose Company, of Philadel 
phia, Pa s about to establish a plant at Spring 
field, ©) 

The Aurora (1 Boiler Work been tn 

rporated ]. W. Battle, John W. Kelley and 
R. B.S ¢ 

The Pittsfield (Mass.) Electric Company has 
decided erect a new buildir ind place in it 
ne machiner 


The Utah Sugar Company, of Ogden, Utah 


ntemplates the erection of a new factory at 
I Cir le, Ore 
The int of tl Kensington Hygeia Ice Com 
at Pl 1 ] t inderg n 
> erable t c 
stearns & Castor irchitect ave he n the 
eparatior t t five tor f ry at 
Philadelp} I 
Fstimates are beir aken at Ephrata Pa., for 
a silk mill to be built there by a party of 
manufacturers from Paterson, N ] Messrs 
Westerhoff Bros., of Paterson, are at the head 
f the project, and the plans prepared call for a 
rick and iron building, four stories and base 
ment, measuring about tooxso feet It will be 








; 
; 
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furnished with the latest machinery, boilers, 
engines and pumps. 

The W. A. Case estate is to build a power sta- 
tion on Washington street, Lincoln, Neb 

Gaunt Bros. are making room for additional 
machinery in the basement of their mill on 
Osgood street, Methuen, Mass 

The American Manufacturing Company, of 
Greenpoint, Long Island, N. Y., is making con- 
siderable addition tto its plant. 

The Wiscassett Cotton Milling Company, of 
Albemarle, Del., has been organized. J W. 
Cannon was elected president 

It is expected that the Mitchell-Tantes Roll- 


ing Mill Company, of Covington, Ind., will re 
move to Anderson in the same State 
The flavine mills of the John T. Young Com- 


pany at Hanover, Pa., were recently destroyed 
by fire. All the stock and machinery were lost. 

The Island Foundry Company and Grant 
Ferris Company, Green Island, N. Y., owned by 
D. Powers & Son, will soon enlarge their plant. 

FE. M. Van Dwyer, of No. 98 Thomas street, 
has drawn plans for the brick addition to the 
varnish factory of Flood & Conklin, Chestnut 
street, Newark, N J 

Philip Haibach has filed plans for a three 
story brick factory, 54x59 feet, at Nos. 1256 to 
1260 North Stillman street, Philadelphia, Pa., for 
C. W. Young & Co 

[he copartnership heretofore known as_ the 
Niagara Stamping & Tool Company, Buffalo, 
N. Y., has changed its firm title to the Niagara 
Machine & Tool Works. 

George F. Lum proposes to go ahead with the 
construction of his power house at Clark’s Mills, 
N. ¥ Electricity ill be furnished to Albion 
for both light and power 

The Huntsville Brick Company was recently 
organized at Huntsville, Ala. A new plant will 
be secured and modern machinery installed. 
Robt. Dyas, J. I. Jones and W. L. Jones are the 
incorporators 

The Sager Gear Company, of Rochester, N. 
Y., has been incorporated to manufacture ma- 
chines and tools. The directors are Erickson 
Perkins, D. H. Sager, Geo. C. Sager, F. W. 
Zoller and F. P. Allen. 

The Lafayette Brick Works, a new concern 
manufacturing bricks of all kinds, and backed 


by capitalists from Lafayette and Chicago, has 
been located at Anderson, Ind fhe company 
will at once erect buildings. 

The Nineteen Hundred Washer Company, of 


Binghamton, N. Y., has been incorporated t 
manufacture washing machines and _ wringers. 
Thos. B. Crary, M. A. Miller and R. F. Bieher, 
of Binghamton, are the directors. 

Ihe Hess Manufacturing Company recently 
elected the following as directors: John G. Hess, 
John W. Koogle, U. M. Hess, M. E. Hess and 
W. H. Albaugh. The company proposes to sell 
the present factory and purchase a new site 
where more room can be secured. 

Contractor Robert Beatty, Frankford, Pa., is 
receiving estimates on the yarn mill and dye 
house to be erected at Tacony, Pa., for Messrs. 
W. & R. Ford. It will be brick and iron, two 
stories and basement, measuring 50x50 feet. 

Frank L. Smith, Pittsfield, Mass., has sold his 
steam sawmill plant to a new firm, consisting of 
Augustus H. Conant, of Boston, and Frank L 
Smith and R. A. Conant, of Pittsfield, the firm 
to be known as Smith & Conant Bros. In addi- 
tion to the plant as it now is the owners will 
erect an addition for the manufacture of spools, 
and will introduce new features in wood work- 
ing, all to be equipped with modern machinery. 

The German-American Steel Ball Compeny, 
to manufacture ball bearings, etc., of Camden, 
N. J., has been incorporated; capital, $200,000. 
Corporators, S. D. Lehr, H. K. Hartzell, A. S 
Wilson, H. G. Schelden, Willoughby S. Mayer, 
Edgar C. Shimer, J. D. Christman, E. J. Lich- 
tenwahner, C. F. Wolferts, E. Celler, Frederick 
E. Lewis, B. T. Keyser and H. G. Smith, of 
Allentown, Pa.; Josef Kuyler Prutze, Schwein- 
furt, Germany; Leonhardt Seling, Pittston, Pa., 
and James Westland, of Philadelphia. 


FOR SALE. 


Plant for Manufacturing Eight to Ten 
Thousand Bicycles. 


(Now in operation on '98 material.) 


Location within eight miles of New 
York on line of four railroads. First-class 
equipment, including Cleveland Automatic 
and Bardons & Oliver Screw Machines, 
Chain and Hub Making Machinery, Power 
Presses, Brown & Sharpe Grinders and 
Hardening Ovens, Polishing Lathes, Gas 
and Enameling Plants, Tools and Fixtures. 
All in first-class condition. For price and 
further particulars address 


THE MOORE CYCLE FITTINGS CO., 


Harrison, opp. Newark, N. J. 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 

J. B. PIERCE. Secretary and Treasurer. 





We build Upright Drills, 


and nothing else. Sliding head, 
stationary head, all sizes from 20 
in. plain to 36 in. b.g.p.f.a.s. 
Also with compound and revolv- 
ing tables. Wheel feed, combin- 
ation feed, lever feed. Acknowl- 
edged to be the best all around 
drills in America to-day. 
J. E SNYDER, Worcester, Mass., U.S. A. 
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DRESES, MUELLER & (0. 


- Screw Curret « « 


Sole Agents for Europe: 


Selig, Sonnenthal & Co 


Germany: E. Sonnenthal, Neue Promenade 5, Berlin. p 
Prentiss Tool & Supply Co., Chicago. ) 
— 


9 


Cincinnati, Ohio, U. S. A. 


e « [achinery. 


Queen Victoria St., London. 

















TOOLS. 





523 Water Street. 


Y PITTSBURGH, 
PA., U.S.A. 





Use the 






[——_——— 


— 
~ 


A 


‘ 


_ Fulmer Drilling and Tapping 
EF Attachment, ssceseus' sa 


stant use upon its arrival, because 


it requires no extra belting; because it requires no extra ma- 
chinery; because it requires no special taps; because it 
requires no special drills ; because it is accurate. 


Sent on approval. Send for Circular. 


Patented May 18, 1897. Made by THE UNION TIRE CO., Plainfield, N. J., U.S. A. 
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MANUFACTURE?” BY 


Improved Machiné T00ls, geo. p. Walcott & Son, 
If. «yh — x Jackson, Mich., U. S.A 
Slept. ae 
5 x 


a ad Lathes, 15 inch, 18 inch, 22 inch 
— ee . 7s) } ¥ 

ae —— em and ov inch swing 

a eo} 


SS 


——{ of 3 Geared Shapers, 22 inch, 26 inch, 
30 inch, 34 inch and 48 inch stroke 
Elliptical Gear Crank Shapers, 14 

inch, 18 inch and 22 inch 


BUCK & HICKMAN, Lendon, 
English Agents. 








of handling duplicate work in cast iron 
or steel—the Gisholt way and the other. 
The Gisholt way is rapid, accurate and 
economical; the other way is not so 
good. Here’s an example of work done 
the Gisholt way, finished all over in one 
hour on Gisholt Turret Machine. 


(iisholt Machine Co., Madison, Wis., U. S. A. 


Eastern Branch, 126 Liberty St., New York. Walter H. Foster, Manager 

U. Baird Machinery Co., Pittsburg, Pa.;C. W. Burton, Griffiths & Co., 158 Queen Victoria St., London 

E.C., England; Fenwick Freres & Co., 21 Rue Martel, Paris, France; Schuchardt & Schutte,Spandauer 
Strasse 59-61, Berlin, C.. Germany; Schuchardt & Schutte, Breitegasse 17, Vienna{VII., Austria 
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GANG’S RADIAL DRILLS. 


MADE IN TWO STYLES 
AND FIVE SIZES. csc. 


One lever controls the whole action; starting, stopping, 





reversing, engaging and disengaging back gears. 


WM. E. GANG & CO., 
1108 Harrison St., CINCINNATI, OHIO. 


AGENTS— Hill, Clarke & Co., Boston and Chicago 
J. J. McCabe, New York. Fulton Mach’y Co., New Orleans, La 
Robert Grimshaw, Dresden, A, Germany. 
Francois Pesser, Brussels, Belgium 
Kiderlen & Co., Amsterdam, Holland 
Henry W. Peabody, Paris, France 





FRANZ KUSTNER, 


Dresden, N., Germany, 


Importe of Ameri " ery 

in¢ engineers supplies, wo € 
1] — ; oe 

to nandic ( usiness of several 


more high-grade manufacturers 


WHITCOMB PLANERS. gx” 


bes 
Hand and Power. i 


PUNCHES AND SHEARS. 
WHITCOMB 
MANUFACTURING 
COMPANY. 
Worcester, Mass, 
English Agts., Selig, Son- 
nthal & Ce Londor 









— 





One-half a million people will visit the 
Twentieth Triennial Euwhibition of the 
Massachusetts Charitable Mechanic Asso- 


ciation, October and November, 1898 


ELECTRICIANS AND MANUFACTURERS 
OF ELECTRICAL APPARATUS 


whowish to avail themselves of this oppor- 
tunity should send Jor prospectus, rules and 
conditions and application form for space 
Entrance see for electrical and mechanical 
exhibits only five dollars. No charge jor 
space or power fll machinery electrically 
driven, Plans and full particulars on ap- 
plication to HENRY D. DUPER, Secretary 
Kaeecutive Committee, Mechanics Building 


Boston, Maas 
















10-inch to 18-inch 
Swing. All threads 
can be cut without 
stopping lathe or re- 
versing lead screw. 


R. K. LeBLOND, 


CINCINNATI, O., U. S. A. 
NILES TOOL WORKS CO., New York, Eastern Agts. 


_— 
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In a little over Io vears weve 
built 


Bie a. 
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and sold 1,200 Shapers. 


P’raps the reason why we've sold so many Shapers is: That they're 
good Shapers, and can be depended upon to accomplish all that's 
claimed for them. P’raps they’re made better than some others and 
will last longer. P’raps you'd find our catalogue interesting ; all it 


costs is the asking. 





The Springfield Machine Tool Company, 


Springfield, Ohio, U. S. A. 
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(joddard 
Lathes 


Are good lathes, built for hard work 
and plenty of it. Ask for book. 


Goddard Machine Co., 


Holyoke, Mass., U. S. A 





| Ippo’ 2 ACCURACY 22286 


§ DON’ T SPOIL IT 


BY GUESSING. 
Use the Richards’ System 
of measuring machines ; 
these Gauges are guaranteed 
to rohoo of an inch. 
Implements are adjusted 
at a temperature of 75°. 
ASK FOR NEW CATALOGUE JUST OUT. 


The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER CiTy, N.J., U.S.A. 
@a 2 a2 ACCURACY @ 22> 


We make Piston Rod 
Packings ‘22,27, jek, Mesy 


the very best of satisfaction. We are the oldest 
makers of Metallic Packings in the business, and 
know how. 


U. S. Metallic Packing Co., 


425 North 13th St., PHILADELPHIA, PA. 





=e]et ACCURACY ©]o 
e222 ADVHNIDIDV 22a 























Six foot 
Radial 


Drilling Machine, with three auto- 
matic drilling feeds. Table has 
vertical adjustment, and can be 
set vertically, horizontally or at 
any intermediate angle. All facts 
in the book. 


Bement, Miles & Co., 
Philadelphia. 


39 Cortlandt St., New York. 
Marquette Building, Chicago. 





Nos. 1-2-3 
Plain Radial Drills. 


On this line of Dril!s we embody the double 
columns, steel gearing, rolier bearings, 
rack feeds to both heads and spindles, 
locking device for holding head firmly in any 
position on arm, back gears, power and 
hand feeds, quick return motion. Special 
Universal Tilting Tables furnished, which 
almost make the machines equal to full 
Universal Radial Drills. 


Further information from 


Bickford Drill & Tool Co., 


3 Pike Street, Cincinnati, Ohio, U. S. A. 





It all depends 
upon the Cutter. 


You may have a mechanically 
perfect gear cutting machine, using 
a milling cutter, but the product can 
be no nearer perfection than the 
cutter. Weclaim that the planing 
cutter used by 


The Fellows 
Gear Shaper 


is the nearest approach to absolute 
perfection of anything yet produced 
in this line. Its tooth form is 
ground, by a special machine, to a 
theoretically correct curve, after it 
is hardened. 

It is a universal cutter. As the 
gear tooth is generated, but one 
cutter is necessary for each pitch. 

If you desire to improve the 
quality of your gears, and at the 
same time reduce the cost, we would 
be pleased to correspond with you. 


The Fellows 
_ Gear Shaper Co., 





Selig, Sonnenthal & Co., 


Springfield, Vermont. 


Largest Machinery Store 
IN AMERICA. 


Complete Stock of Machine Tools 





and Special Bicycle Machinery. 





Lathes, Planers, Shapers, Drill Presses, 

Milling and Machines, 

Gear Cutters, Cutter Grinders, Grinding 

and Polishing Machines, Presses, Boring 

Mills, Tapping Machines, Drop Hammers, 
Etc., Etc. 


The Garvin Machine Co., 


Philadelphia. 


Screw Profilers, 


New York. Berlin. 


Factory and Main Offices: 
Spring and Varick Streets, NEW YORK. 


Philadelphia Store: 
51 North Seventh St., Philadelphia, Pa. 


Berlin Store: 
The Garvin Machine Co., m. b. H., 17 Burg Strasse, 
Berlin, C, Germany. 








= IRON, BRASS 

= AND WOOD 

+ WORKING 
— ee MACHINERY, 


—— $15.00 


Cleveland O. 46.00 


27S- M. YORK, 





$3.75 





HIGH GRADE MILLING MACHINES 


KEMPSMITH MACHINE TOOL CO., 
Milwaukee, Wis., U. S. A. 


Cut shows 
No. 0, weight 
1, 3501bs. Com- 
plete Univer- 
sal Milling Ma- 
chine. 


» 
just the 
Machine for 
light tool- 


room and 
model work. 


Ww 
It doesn't 


to own one. 





We make nine other sizes, ranging in weight 
from 600 lbs. to 4,500 Ibs. 
EUROPEAN AGENTS: 
85 Queen Victoria St., London, Eng. 
E. Sonnenthal, Jr 
Neue Promenade 5, Berlin, Germany. 


cost a fortune 


BULLDOZER BENDING 
AND FORGING 
MACHINE 





For Car Works, Agricultural Implement 
Shops, Hardware Shops, Etc. 


Also Punches and Shears and Drop Hammers 
of all styles, Justice Hammers, Eye Bending 
Machines. 


WILLIAMS, WHITE & CO., 


Moline, Illinois, U. S. A. 
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lf you want your choice 
of make of 


Micrometer 
Caliper 


for getting up a 

little club of subscribers 
—half hour’s work— 
write to 


American Machinist, 
256 Broadway, New York. 


We make it an object for 
the subscribers, too. 
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We make Piston Rod 
Packings 2 2,2, ist, Meer 


the very best of satisfaction. We are the oldest 
makers of Metallic Packings in the business, and 
know how. 


U. S. Metallic Packing Co., 


425 North 13th St., PHILADELPHIA, PA. | 








THE— 


TURNER, VAUGHN & TAYLOR CO. 


CUYAHOGA FALLS, O., U.S. A. 


Machinists and Builders, Machinery for 
Wire, Chain and Nail Mills. 


Link Winder 
for Chain. 












WRITE FOR ESTIMATES. 


This Turret Lathe 


Is a proven money maker on duplicate work 
in metals, calling for turning, facing, boring, 
threading, etc. All details in the Turret Book. 
Costs you the trouble of asking for it. 


25 Cents Bullard Mach. Tool Co., 
brings the Tool Catalogue, full Bridgeport, Conn., U. S. A 


of illustrations of every sort European Agents: 





Latest Improved Lightning 





of a tool you could think of. Chas. Churchill & Co., London. ‘ 
Schuchardt, Schutte & Co., Berlin, Vienna, Brussels. 
Montgomery &Co., The Tool Dealers, A. Janssens, Paris. 


P. O. Box 971, New York City. | 


ACCURACY AND PRECISION 


Can be maintained in the machine shop only by 
the use of our Adjustable Reamers, Richards’ 
System of Fixed Caliper Gauges and Measur- 

















JOHN. M. ROGERS. 
GLOUCESTER CITY. N.J. 





ing Machines. We are the sole 
manufacturers. 
WRITE FOR CATALOGUE A. M. 


OUR ENGLISH AGENCIES: 


Chas. Churchill & Co, London, E. C. 
Chas. Neat & Co., London, E. C. 
The Richards Machine Tool Co., London, E. C. 
C. W. Burton, Griffiths & Co., London, E. C. 
Geo. Richards & Co., Broadheath. 
A. Haworth Sons, Sowerby-Bridge. 


THE JOHN M. ROGERS 
Boat, Gauge and Drill Works, 


GLOUCESTER CITY, N. J. 
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WE HAVE JUST BOUGHT THE ENTIRE PLANT OF 
. 
Baltimore, Md., 
LARGE SIZES, 
which is fully equipped with high 
grade modern machinery which has 1 60 in. x 22 ft. | 
had but little and careful usage and 1 50 in. x 12 ft All 
is practically new. 1 42 in. x 22 ft Geared 
2 in. x 22 ft. searer 
We give below a list of machine tools unsold. 1 42 in. x 20 ft 
60 IN. x 21 FT. GLEASON TRIPLE GEARED Engine 
Lathe LATEST PATTERN. VERY HEAVY. eas De 
32 IN. x16 FT. NICHOLSON & WATERMAN Engine 1 36in. x 16 ft. | 
Lathe. Allattchts. Fine order. 1 30 15 f 
82 IN. x 12 FT. Ditto. Same attchts. and condition. oV in, X To ft. 
14IN, x6 FT. PRENTICE BROS. Eng. Lathe. Raise 1 30in. x 17 ft All 
and Fall Rest, complete with chuck and all attchts. f Stand- 
14 IN. x 6 FT. Ditto. 2 2 in. x 12 ft ates 
16 IN. BULLARD BRASS LATHE, with set-over and ard 
swivel turret, chasing bar and wire feed attcht. 1 28 in. x 14 ft Lathes 
Fine order. ; zathes 
49 IN. SWING BULLARD Winding Lathe Head for ) 24 in. x 12 ft with 
armatures and buffing spindle. ‘ : : »¢ F 
33 IN. SWING Ditto. (Fine shape.) 1 24in. x 16 ft. | Regular 
4IN. BETTS CUTTING-OFF MACHINE, complete and = 4 24; © 10 ft Attach- 
Al condition. 24 1n. x . ments 
NICHOLSON & WATERMAN HORIZONTAL BORING > 21 in. x 10 ft 
MACHINE, a in. swing over carriage. All com- ites neetiag ’ 
plete and A 15-IncH '97 PATTERN PUTNAM LATHE 3 18in.x 8 ft. 


51 IN. SWING BU LLARD VERTICAL BORING MILL, 
with 2 heads. Very latest pattern and good as new. 

87 IN. SWING Ditto. Same condition. 

72 IN. x 60 IN. x 10 FT. POND MCH. TOOL CO. PLANER, 
with 2 heads and power lift to cross rail. Very 
heavy and Al condition. 

48IN. x 48 IN. x 12 FT. POWELL PLANER, 2 heads and 
power lift to cross rail. Latest pattern and fine 
shape. 

26 IN. x 26 IN. x10 FT. POWELL PLANER, 2 heads. 
Latest pattern. Fine order 

NEWTON PLAIN MILLING MACH., with back gears 
and all usual attchts. Al. 

NEWTON PLAIN MILLING MACH., same attchts. 

18 IN. STROKE PUTNAM LATEST IMPROVED SLOT- 
TING MACHINE, all feeds. Very heavy and 
powerful. Good as new. 

20 IN. BARNES DRILL, with automatic feed. 

BROWN OPEN, mag POWER PRESS, with bolster 
and lot atte ‘hts. 

NO. 21 BLISS INCL iNED POWER PRESS, with bolster, 
and lot die beds. A1. 

NO. 11 BROWN POWER or extra heavy, with 
bolster and lot die beds. 4 

NO. 31 BLISS DOUBLE CRANK POWER PRESS, 46 
in. between housings, with lot attchts. Al. 

HEAVY BLISS FOOT PRESS, complete. 

GEM ROTARY PAPER CUTTER, complete. 

WEATHERBY 16 IN. JOINTER, complete. 

MITCHELL HEAVY GRINDSTONE and frame. 

BLISS ROTARY SHEAR. Fine order. 





We also have in stock the follow- 
ing large toolsin addition to above. 


80 IN. x 21 FT. WILMARTH LATHE, TRIPLE GEARED. 
80 IN. x 20 FT. CLEVELAND LATHE, TRIPLE GEARED. 
44 IN. x 18 FT. N. Y. STEAM ENG. CO. LATHE, TRIPLE 
GEARED 
36 IN. x 16 FT. PRENTISS STAND. LATHE, C. Rest 
and P. C. Feed. 
)IN. x 11 FT. SELLARSL ATES, C. Rest and P.C. Fd 
2 IN. x 18 FT. POND LATHE, C. Rest and P. C. Feed ; 
has chuck. 
18 IN. x 10 FT. N. Y. STEAM ENG. CO. LATHE, C. Rest 
and P. C. Feed. 
TWO 16IN. x8 FT. J. L. BOGERT LATHE, El. Rest, 
weight carriage. 
TWO 14 IN. 6 FT. J. L. BOGERT LATHE, El. Rest, 
weight carriage. 
7 FT. MICHEL BORING AND TURNING MILL, 2 heads. 
FT. BEMENT BORING AND TURNING MILL, | head. 
72 IN. NILES PULLEY LATHE, 2 tools. 
42 IN. x 42 IN. x 16 FT. BEMENT PLANER, 1 head. 
36 N. x 16 FT. POND PLANER, 1 head. 
4 ek 4 x 8 FT. N. Y. STEAM ENG. PLANER, 1 hd. 
24 IN. x 241N. x 5 FT. GRAY, Latest Pat. PLANER, 1 hd. 
500 Ib. BEMENT -MILESSTEAM HAMMER. 20 in. stroke. 
2 IN. SELLARS AUT. BOLT CUTTER, 4 die, aut. pump. 
11-4 IN. ADAMS AUT. BOLT CUTTER, 4 die, aut. pump. 
6 IN. BEMENT SLOTTER, all feeds. 
6 FT. ARM PUTNAM RADIAL DRILL, very heavy. 
4 FT. ARM BETTS RADIAL DRILL. 
3 FT. ARM BETTS RADIAL DRILL. 
40 IN. SWING BETTS UPRIGHT DRILL, B’gs. and P. 
Feed. 
386 IN, SWING WN. Y. STE AM ENG. CO. UPRIGHT 
DRILL, B’gs and P. Feed. 
36 IN. SWING SELLARS U 'p RIGHT DRILL, P’gs and P 


x 
a 
2% 


Fe 

32 IN. Sw ING PRATT & WHITNEY UPRIGHT DRILL. 
B’gs. and P. Feed 

25 IN. GOULD & EBERHARDT FULL AUT. GEAR 


UTTER. 
No. 1 BROWN & SHARPE UNIVERSAL MILLER, all 
parts. 
No, 2 bey OW N & SH AR PE PLAIN MILLER. 
No. . BOGERT PLAIN MILLER. 


ois for Complete List of Second- 
Hand Machinery. 


We have the best assortment of second-hand 
ever offered to the trade. 


Full particulars and prices on application. 


PRENTISS TOOL & SUPPLY CO., 
MACHINE TOOLS, 
115 Liberty St., New York. 
62 and 64 So. Canal St., Chicago, ill. 


48 x 48 i 


38 x 


36 
30 
28 
24 
22 
20 
18 
16 





“ 


~ HK AK KR 


38 j 
36 i 
30 i 
28 j 
24 j 


99 ; 


18 i 
16 i 


PLANERS IN STOCK. 


. x 12 ft., 2 heads 
x 10 ft., 2 heads 

. x 10 ft., 1 head 
x 8 ft., 1 head 
x §& ft., 1 head 
x 6ft., 1 head 
x 5 ft., 1 head 
x 4ft., 1 head 
x 4ft,, 1 head 
x 3 ft., 1 head 








80 x 30 in. x 8 ft. L. W. Ponp 


No. 2 CINCINNATI UNIVERSAL MILLER. 20-IN. 


PRENTISS TOOL & 


115 Liberty Street, New York, 
504 Morgan Bldg., Buffalo, N. Y. 


Machine Tools, 


PLANER. 





DriL_, Auto. Frep 


SUPPLY CO. 


62-64 So. Canal Street, Chicago, 
9 South Water Street, Cleveland, 
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Tere, A Pattern Pattern Maker 


7 C NIT) ric ADJUSTMENT needs good tools, especially lathes, and there might be something 
| ROP fn UT MATILNY, 
am! 10 


in the fact that Fay & Scott have made Pattern Makers’ Lathes for 
Cy years, and that these lathes are found the world over installed in the 
= RGE D). en best shops. Lathes from 10 to 84 inch swing. Better write to-day 
cee y and then you won’t forget. 
; fe ) 8 


1 or we Fay & Scott, Dexter, Maine, U. S. A. | 
Hee MANUFACTURING @ THE BURR STEEL SAFETY LIFT. 


u | 
( }J re 
| — te, 1 1A i. 2 : 
(t 1G, c UU VEo The principle on which it is made is an altogether new depart- 
ure from anything heretofore devised in this line, the locking 
being done by the positive action of the load ona lever, the 
mos. powerfu and unfailing of the elementary mechanical 
principles. It excelsin every particular any similar device on 
Oo y e 00 * the market, and is the only rope block made that will do the 
The book is the Tool Catalogue, full 
of illustrations, shows every tool you 
could think of. 25 cents. 


same work as the differential chain block. 
For Electric Work it is the most convenient, most positive wire 
Montgomery & Co., The Too! Dealers, 
P. O. Box 971, New York City. 














stretcher on the market. 


THE BURR MANUFACTURING COMPANY, 
823 Society for Savings Building, 
CLEVELAND, OHIO, U. S. A. 











A great many of the largest 
Special Machine Tools in Amer- 
ica were designed and built by 


Bement, Miles & Company, 


Philadelphia, Pa., 


39 Cortlandt’St., New York, 1534 Marquette Bldg., Chicago, 


who have the largest Machine Tool 
works in America, with everything 
in the way of equipment to insure 
prompt delivery. 


DROP FORGED TOOL STEEL 
MACHINISTS’ HAMMERS. 


Machinists’ Tools and Drop Forgings 
OF EVERY DESCRIPTION. 


THE BILLINGS & SPENCER CO., ttarttora, cona., U.S.A. 


ae PLAIN AND 
Many Money MILLING MACHINES cnivensa. 


Grinders, GANG'S 


Making Minutes ~"GMinde;s. RADIAL 


DRILLS. 
are saved by using the Van ° — 
Norman ‘‘Duplex” Milling Grinders, WM. E. GANG & CO., 


Machine, because it is differ- N08 Harrison Street, 
ent and will handle a great CINCINNATI, OHIO, U.S. A. 
deal more work than han- DIAMOND MACHINE CO., —— 


dled on an ordinary milling Chicago, tt Svevidence, &. 
) ‘ ; » RL 
machine. If you can, we'd 


like y t . -in< 1 look 8 MA! = cD 
the machine over. Get the UMFOVEM Machine T001s, geo. p. Watcott —- 














Cowan, 





& 
. 









Of all sorts. Send for catalogue. 


See 
last week’s issue. 





book anyway. 


Waltham Watch Tool Co., 


Springfield, Mass., 
or Walter H. Foster, 126 Liberty St., N. Y. 


i, Th) » ; Jackson, Mich., U. S. A 
} Lathes, 15 inch, 18 inch, 22 inch 
and 32 inch swing. 

Geared Shapers, 22 inch, 26 inch, 
30 inch, 344 inch and 4§ inch stroke. 
_ Elliptical Gear Crank Shapers, 14 
inch, 18 inch and 22 inch. 





Selig, Sonnenthal & Co. and 
Chas Churchill & Co., 

London, England. 
Schuchardt & Schiitte, BUCK & HICKMAN, London, 


Berlin, Vienna and Brussels 18-inch Lathe. English Agents. 14-inch Crank Shape. 
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Modern Style 
SECOND-HAND TOOLS. 


In first-class condition, will be sold low for imme- 
diate shipment from the shops where 
they had been used. 





ENGINE LATHES. 


8 ft., Flather, latest cpd. rest, cross feed 
8 1-2 ft,. New Haven, latest pattern, cpd. rest, 
cross feed. 


18 in. 
20 in. 


12 in. x 5 ft., Prentiss, raise and fall rest. 
12 in. x 5 ft., Keed, raise and fall rest 
13 in. x 5 ft., Blaisdell, raise and fall rest. 
13in x6ft., Ames, raise reverse for screw cutting. 
14 in. x 6 ft., Putnam, latest epd. rest, cross feed. 
16 in. x 6 ft., Fitchburg, epd. rest and taper att. 
lé6in x 6ft., Putnam, P. F. rest, cross feed 
lé6 in, x 7ft., Pratt & Whitney, raise and fall rest. 
16 in. x 12 ft., Bridgeport, heavy pattern, cross feed. 
x 
x 


22 in. x 10 ft., Pond, epd. rest, cross feed and chuck. 
23 in. x 12 ft., New Haven, cpd. rest and cross feed. 
24 in. x 8 ft., Fifield, cpd. rest and cross feed. 

26 in. x 9 ft., Bogert, triple geared, epd. rest, cross fd. 
26 in. x 10 ft., Fifield, epd. rest and cross feed 

26 in. x 12 ft., Putnam, epd. rest and cross feed, 

82 in. x 14 ft., Fitchburg, epd. rest and cross feed. 

32 in. x 18 ft., Fay & Scott, epd. rest and cross feed. 
40 in, x 20 ft., Pond, extra heavy cpd. rest, cross feed. 
90 in. x 30 ft., Ames, triple geared, cpd. rest, etc. 


PLANERS. 
. Wide 5 ft. long, Putnam Machine Co. 
. wide 5 ft. long, L. W. Pond. 
. Wide 6 ft. long, Lodge, Davis & Co. 
. wide 6 ft. long, Pond Mech. Tool Co. 
. wide 8 ft. long, Fitchburg Machine Co. 
. wide 8 ft. long, Gray Co’s. latest pattern. 
. wide 9 ft. long, Rochester Machine Tool Works. 
. wide 8 ft. long, D. W. Pond, two heads. 
. wide 8 ft. long, Bement. 
. wide 14 ft. long, Ketts Machine Co.’s. 
. wide 14 ft. long, Powell, late pattern four heads. 
. wide 16 ft. long, Pond Mach. Tool Co., four hds. 
SHAPERS. 
. 8troke Crank, Gould & Eberhardt, late pattern. 
. 8troke Friction, Prentiss. 
. Stroke Crank, Gould & Eberhardt, late pattern. 
. Stroke Crank, Gould & Eberhardt, late pattern. 
. Stroke Friction, Hendey Machine Co. 
. Stroke, 28 in. feed, trav. head, Fitchburg. 
SCREW MACHINES. 
9-16 in. Jones & Lamson, wire feed, chuck, ete. 
23-32 in. Bardons & Oliver, wire feed, chuck, ete. 
1 1-82 in. Bardons & Oliver, wire feed, chuck, ete. 
1 5-16 in. Jones & Lamson, wire feed, pump and tools. 
11-2 in, Jones & Lamson, friction gears, turret feed 
and chuck. 
2 1-16 in. Jones & Lamson, friction gears, auto. chuck 
and roller feed, turret feed, pump and tools. 
2in. x 24 Jones & Lamson, flat turret. friction triple 
gears, tools and att’s., latest pattern. 


UNIVERSAL MILLING MACHINE. 
Kempsmith, tool room size, all attachments. 
Brainard No, 15, tool room style, all attachments. 
Cincinnati No. 3, back-gears arm and attachments. 
Garvin, large size back-gears, arm att’s. and tools. 


PLAIN MILLING MACHINES. 
Garvin No. 2, hand feed. 
Garvin No. 12, automatic feed and arm. 
Pratt & Whitney No. 2, Lincoln pattern. 
Bliss, large vertical, with rotary table. 
Ingersoll, 22 x 5 ft.. heavy slab miller. 


UPRIGHT DRILLS. 

Sensitive, Hurlburt & Rogers, with chuck. 
20 in., Prentiss, wheel and lever feeds, 
21 in., Prentiss, wheel, back geared. 
26 in., Lodge-Davis, back-geared, sliding head, hand fd. | 
28 in., Barnes, back-geared, auto. feed, complete. 
30 in., Prentiss, back-geared, auto. feed, complete. 
32 in., Prentiss, back-geared, auto. feed, complete. 

RADIAL DRILLS. 
swing, Dreses-Mueller, with all attachments. 
swing, Baush, latest pattern, complete, 
120 in. swing, Bement-Miles, latest pattern, complete. 
160 in. swing, Baush, extra heavy pattern, complete. 
7 ft. Arm-Universal, with all attachments. 

GEAR CUTTERS, 

32 in. Whiton, cuts spur, bevel and worm. 
30 in. Gould & Eberhardt, Universal automatic, cuts 
spur, bevel and worm. 
Gould, semi-automatic 
worm 


62 in. 
110 in. 


36 in. cuts spur, bevel and 
PRESSES. 

Bliss Nos. 18 and 19, adjustable frames. 

Stiles pattern Nos. 2, 3 and 4, latest. 

PUNCHES, SHEARS AND ROLLS, 
Punch and Shear, double Hilles & Jones No. 0. 
Punch and Shear, single Cleveland Co.'s, Gap. 20 in. 
Beveling Shear. capacity 3-4 in., Cleveland Co’s. 
Bending Rolls, 6-5 and 14 ft., improved style. 

HAMMERS. 

40 lb. Bradley, Helve style. 
50 Ib. Hackney, upright style. 
500 Ib. Bement-Miles, steam hammer, single frame 

MISCELLANEOUS. 
Universal Grinder “ Diamond,” capacity 8 x 30 in. 
Cutting-off Machine, 2 and 3 in. 
Hor. Boring and Drilling Mach., 3 in. bar, 48 in. feed. 
Hor. Traverse Drill and Boring Machine, small size. 
Cincinnati Universal Cutter and Reamer Grinder. 
Case hardening furnace and blower 
Plating outfit, complete with polishing frames. 


J. J. MCCABE" 

\14 Dey Street, 

NEW YORK. 
Philadelphia Office, ‘‘ The Bourse,’’ 


SECOND-HAND 


MACHINERY. 


ENGINE LATHES. 


1 14 in. x 3 ft. 6 in. Putnam. 
5 l¢in. x 6 ft. F. E. Reed 


5 

1 15 in. x 6 ft. Star 

1 15 in. x 6 ft. Wood & Light. 

1 16 in. x 5 ft. Ames. 

1 16 in. x 7 ft. Dustin & Hub 
bard. 

1 18 in. x 8 ft. Dustin & Hub 

rd. 

1 21 in. x 9 ft. Pratt & Whit- 
ney. 

1 Min x 13 ft. Lathe & Morse. 

1 27 in. x 10 ft. Dustin @ Hub 

1 28 in. x 12 ft. Wood & Light. 

1 32 in. x 13 ft. Bement. 

1 48 in. x 18 ft. G. & 8. 

1 Pit Lathe, 72 in. x 18 ft 


PLANERS. 

16 x 16 in. x 4 ft. Hendey 

24 x & in. x 6 ft. Powell. 
¢%x2 in. x 7 ft. Lathe & 
Morse. 
28 x 28 in. x 8 ft. G. & S. 
30 x 30 in. x 10 ft. Niles. 
32x 26 in. x 14 ft. grade, 2 hds. 
96 x 36 in. x 12 ft. Powell, 2 
heads. 


_ 20 


et ee 


1 No. 1 Cincinnati Universal. 

1 No. 15 Garvin, back geared 

1 Pratt & Whitney, Grant 
Patent 


DRILLS. 


1 34 in. Harris Bk. G'd. 

1 22 in. Prentice Kk. G. & P. F 
1 3-Spindle Hendey 

1 No. 3 4-Spindle Garvin. 

1 6-Spindle Quint. 

4 Suspension Drilis, Pond’s. 


SCREW AND CHUCK- 
ING MACHINES. 
No. 2 P. & W. Wire Feed 
No. 2 P. & W. Plain. 
No. 4 Windsor Plain. 
. 4 Windsor Wire Feed 
No. 4 W. & 8. Bk. G'd. 
No.4 W. & 8S. and P. F. 
. 2 Niles, with tools. 
18 in. P. & W. Chucking 
Machine, 


MISCELLANEOUS. 
51 in. Niles B. & T. Mill, 1 


te tt et tt 
Zz 
° 


~ 


ead. 
3 ft. Portable Riveter. 


1 36 x 36 in. x 18 ft, Wm. | 1 
Sellers. 1 Heavy Splitting Shear. 
1 48 x 32 in. x 6 ft. Pond, 2hds. | 1 Whiton . to Machine 
1 Circular Shear. 
SHAPERS. 2 Garvin Cutter Grinders. 
19 in. Traveling Head, Wm. | 1 No. 2 Bement Hor. B. & D 
Sellers. Machine. 
113 in. Traveling Head, Be- | 1 No. 2 Pedrick & Ayer Cyl 
ment. Borer. 
1 15 in. Crank Motion, Spring- 1 2 in. H. & R. Cutting-off 
field. Machine. 
1 15 in. Crank Motion, Kelly. 3 Bolt yy ony sizes, 
1 10 in. New Haven Slotter. 
MILLING MACHINES. — ; p. & W. Double Cam Cutter. 


2 No. 1 Garvin Universals. 


Send for Circular. Prices on application. 


THE NILES TOOL WORKS CO., 
138 Liberty Street, New York City. 


Almost New Machine Tools 


—AT— 


SECOND-HAND PRICES. 





1 Gleason Triple Geared Lathe, 72 in. x 52 ft 

1 ” 42 in. x 33% ft 
1 38 in. x 27 ft 

1 Bement- Miles Slotter, 48 in. stroke. 

1 18 in ” 

1 English Slotter, 14 in. stroke. 

1 Gleason Planer, four heads, 72in. x 72in. x 12 ft 
1 

1 

1 

1 

1 

1 


“ “ ry 


“ “ “a 


““ ry 


- oa - - 42in. x 42in. x12 ft 
Universal Radial Drill, 5 ft. arm. 
No. 1 Betts Horizontal Boring Machine. 
63 in. Pond Vertical Boring Mill. 
Morgan Electric Crane, 15 tons. 
Brown Engine, 120 H. P. 
3 Dynamos. 


HILL, CLARKE & CO. 


156 Oliver Street, 12 South Canal Street, 
BOSTON, MASS. CHICAGO, ILL. 





Bicycle Factory 


of the D. D. Warner Co. has been 
purchased by us and will be sold 
low for cash. Some machines 
used less than six months. We 
also have some heavy second- 
hand machinery and a complete 
line of new. 


J. B. DOAN & CO., 


68-70 South Canal Street, Chicago. 
SECOND-HAND 
BICYCLE MACHINERY, 


ALMOST NEW. 





One No. 3 Pratt & Whitney Screw Machine; has 
9 in. 2 jaw chuck fitted, forming cross slide 
with hub forming tools, special tail stock with 
drilling attachment. Power feed to turret, 
cross slide and tailstock and oil pump to cross 
slide, turret holes and drilling attachment 

Two No. 3 Pratt & Whitney Screw Machines; 
have 9in. 2jawchuck fitted, forming cross slide 
wit hub forming tvols Power feed to turret 
and cross slide and oil pump 

One No. 2% Pratt & Whitney Screw Machine ; 
has 6in.2jaw chuck with slip jaws fitted, re 
gular cut-off cross slide and forming cross 

slide. Power feed to turret and torming cross 
slide, and o1] pump 

Garvin Hub Spoke Hole Drill 

Rudolphi & Krummel 2-Spindle Rim Drill 

Garvin Wheel Truer. 

Rud: Iphi & Krummel Numbering Machine 

Pratt & Whitney Forming Cutter Grinder 

Fox 30 in. Tube Cutter 


Almost New Screw Machines without 
Forming Attachments. 


One No. 3 Pratt & Whitney Wire Fd. Screw Mach., 
with oil pump to work and to turret holes 

One No. 24% Pratt & Whitney Screw Machine, 
with 5in 2 jaw chuck fitted and oil pump 

One No &8X Jones & Lamson Screw Machine, 
with 8 in. 2 jaw chuck fitted 

One No. 2 Lodge & Davis Wire Feed Screw Ma- 
chine, with oil pump to work and turret hols 

One No. 4 Warner & Swasey Screw Machine, 
with 6% in. 2 jaw chuck fitted and oil pump 


Also large stock of other Second-tiand Machines. 


The Garvin Machine Co., 


Spring and Varick Streets, ° NEW YORK. 


Philadelphia Store : 51 N. 7th St., Philadelphia. 





THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U.S. A. 
66 MONARCH °* RIVETLESS LEATHER BELTING. 


Write for Catalog ‘‘A."’ 





All about Tools. 


2,000 illustrations, discount sheet, 
all you want to know between the 


covers. 2% cents for the Tool Catalogue 


Montgomery & Co., The Toot Deaters, 


P. O. Box 971, New York City. 


. . Pipe Threading and 
Cutting-Off Machines. 


BOTH HA\D AND POWER. 
Sizes, | to 6 inches. 


WATER, GAS and STEAM FITTERS’ 
TOOLS, HINGED PIPE VISES. 


Send for Catalogue. 
THE ARMSTRONGMIG.CO. 
Bridgeport, Conn. 








BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 
Lathes, from 12° to 48"; Planers, from 20° upto 60° 
18", 54° and 60° Radial Dril!s; No.2 Newton Milling 
Machine; No. 2Screw Machine; Shapers, from 6° 
to 80°, Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Engines, Boilers, Pumps, 

1 Dynamos 


FRANK TOOMEY, (31 N. THIRD ST., PHILA. 
Send 50 Cents in Stamps for Copy of 


MACHINE SHOP 
ARITHMETIC, 


American Machinist Pub. Co., 
256 BROADWAY. 
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Tool Grinder, U: Bat? MACHINERY Go. 


PRICE, $280 NET. weenie. YY errrssurscn, 


PA., U.S.A. 
Tp ey, os Proportional Drawings of Engine Details. 


i|7 4h pga Consisting of four different designs 
nn ® \ nest 

et ae, 2 WHER 
“ ») a 

















10 Thds. of any one of the following parts: 


iY per inet Pistons, Piston Rings, Cross Heads, Connecting Rods, Main Bearings, 
Crank Shafts and Wheels of * MODERN HIGH-SPEED ENGINES.” 


One drawing of one design of any one part, with table of dimen- 
sions for all diameters of cylinders, from 7 to 20inches, for 50 cents. 
Further description, illustrations and prices for sets, upon appli-, 
cation. All previous quotations withdrawn. 


tT gi} —oAmeriaam Machiniet 1 UW MMBUS ENGINEERING CO., Columbus, Ohio 


2s. M. YORK, 


IRON, BRASS 
AND WOOD 
WORKING 

MACHINERY, 


Cleveland O. $6.00 $3.75 


One-half a million people will visit the 
Twentieth Triennial Exhibition of the 
Massachusetts Charitable Mechanic Asso- | 
ciation, October and November, 1898. 


ELECTRICIANS AND MANUFACTURERS 
OF ELECTRICAL APPARATUS 





























Nya Aktiebolaget Atlas, 
STOCKHOLM, SWEDEN. 








whowish to avail themselves of this oppor- 


The Tool | j 30-inch to 18-inch : tunity should send for prospectus, rules and 
= if Swing. All threads conditions and application form for space. 

C | ? : ith : = PI J ] I 
ata ogue | j— can cut without i ' Entrance fee for electrical and mechanical 


should be right beside the dictionary p_| |—— stopping lathe or re- =~ exhibits only five dollars. No charge for 
Se Lng Bap ecg versing lead screw. space or power. All machinery electrically 
ee OT £0 C 8. 

driven. Plans and full particulars on ap- 
Montgomery & Co., The Tool Dealers, | R. K. LeBLOND, plication to HENRY D. DUPEE, Secretary 


P. O. Box 971, New York City. MILES TOOL WORKS CO. bos Os SA Executive Committee, Mechanics Building 


Boston, Maas. 


HAVE YOU EVER SEEN 


Back number shops ? 

Out-of-date tools ? 

‘¢ Rush ’em or bust” foremen ? 
If you have you'll appreciate 


** Practical Shop Talks.” 


By ICHABOD PODUNK (FRED. H. COLVIN.) 

































They give a shop man’s experience in an interesting and humorous 
way, and contain many useful suggestions. 













Board Covers 50 Cents. (2c. stamps taken.) 








LOCOMOTIVE ENGINEERING, 254 Broadway, New York. 


to el J : Columbia University 
P. BLAISDELL & CO., The Sessions in the Zity of New York. 


SCHOOL OF MINES 


Manufacturers of Fou nd ry SCHOOL OF CHEMISTRY, 


2 at 9 SCHOOL OF ENGINEERING, 
Machinists Tools, at Bristol, Connecticut, is one of the SCHOOL OF ARCHITECTURE, 





















largest in the country, and is run 
W M U S 4 ontlvely on custom work. The am is SCHOOL OF PURE SCIENCE, 
orcester, ass., 7 e ite perfection in foundry work, prompt Four years’ undergraduate courses and special facili- 
ties for graduate work in all departments. Circulars 


delivery, satisfactory work. 





forwarded, on application, to the Secretary of the 
Uptversity. 


Hampden Corundum Whee Zo. sz" Emery peels viesiretig: Mase. 


London Agents: C. W. Burton, Griffiths & Co. 
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HAVE 
OUR CATALOGUE ? 
You 
iam See “sa 
T. Shriver & Co., New York. 


We beg to inform you that we are builders of 


THREE-MOTOR ELECTRIC TRAVELING CRANES, 


under absolute right secured to us by decision in our favor March 2, 1898, defeating the SHAW ELECTRIC 
CRANE CoO., in their fiza/ suit against us, in the 


United States Court of Appeals, New York. 


The Hoisting Mechanism of our Crane, patented by us, is entirely novel, and has had its efficiency fully 
established by over six years of use. 
For further information on One, Two or Three Motor Electric or Hand Power Traveling Cranes, address 


T. SHRIVER & CO., 333 E. 56th St., New York City. 














No Special Tapping Device Needed. 


"ew RADIAL DRILLS 


ARE LEADING. 


THE LEVER in front of operator STARTS, 
STOPS, ENGAGES the BACK GEARS and 
REVERSES quick for TAPPING-— all while the 
machine is running. 

NEW QUICK RETURN. NEW FEED DEVICE. 


_DRESES, MUELLER & CO., 


Cunchaneti. Ohio, U.S. A. 











Manning, Maxwell & Moore, New York, Pittsburg and Chicago 
Selig, Sonnenthal & Co., London, G. Koeppen & Co., Moscow. 
E. Sonnenthal, Berlin. V. Lowener, Copenhagen. 



















The name of Direct Current Multipolar Generators and Motors. 








be gum. Laminated Steel Pole Pieces. Compact Design. Ventilated 
; Strength Winding, 
’ Fixed Commutation Point a npn 
Westinghouse No Sparking Rigidity. eu 
Electric & Mfg. Co. Self Aligning—Self Oiling Big Overloads, All Coils 
Pittsburgh, Pa. Bearings. Highest Machine Formed, 


Standard Sizes, 3-4 H P up. Efficiency. Separately Insulated. 


‘ 
Westinghouse 
New York, Boston, Chicago, Philadelphia, St. Louis, San Francisco, Buffalo, Syracuse, Atlanta, 


Electric. Tacoma, Mountain Electric Co., Denver. For Canada, Ahearn & Soper, Ottawa. Westinghouse 
Electric Co., Ltd., 32 Victoria St., London. 


0000000000000000 








00-00-00 
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ENGINE LATHES 


TURRET LATHES 
SHAFTING LATHES 


e FORGE LATHES 










AXLE LATHES 








Modern Machine Tools. .. .. 








Catalogue Free. 








the Niles Tool Works Co. 


Hamilton, Ohio, 





New York, Chicago, 
Philadelphia, Boston, 

a Pittsburg,St. Louis, 

39 Victoria St., London, S. W., England. 















The (j. A. (iray Co., Cincinnati, Ohio, 


call attention to the fact that one of their electrically driven, 
direct-connected, spiral geared planers (with 4 heads) may 
be seen in operation in Machinery Hall of the Philadelphia 
Bourse Exposition. 
Admission free. 


Open daily and Wednesday evenings. 








You 
Know e 


that we inaugurated THE MODERN SYSTEM 
of automatically shaping and grinding LATHE, 
PLANER and other CUTTING TOOLS, and that 
we invented the machines to do this work. The 
average wages cost at our establishment for shap- 
ing and grinding all tools upon our TOOL GRIND- 
ING MACHINES is LESS THAN 3-4 OF 1 CENT 
PER TOOL! Illustrated pamphlet sent on request. 


Wham Abs CE Suny PHILADELPHIA. 









Catalogue free. 


Accurate, 


‘‘Constant Angle” Twist Drills. 





Durable, 


Efficient. 


THE T. & B. TOOL COMPANY, 


oe— Danbury, Conn.,, U. Ss. A. 





Pat. EXTENSION BASE. 












——— 





TRADE MARK. 


pSHAPERS. 


aN ee — sor ee 

“ DOUBLE TRIPLE QUICK” STROKE (Trade Mark). 
Gives 100 per cent. more strokes per minute than any other 

Shaper made. Write for our Shaper Catalogue. 

GOULD & EBERHARDT, NEWARK, N. J, U.S A. 









o | 
| 





EXPORT TRADE A SPECALTY. ST. LOUIS, MO. 


G F A WHEELS 


CUTTING. 


GRANT GEAR WORKS, 


125 South 11th Street, 
PHILADELPHIA. 
6 Portland Street, 
BOSTON. 
86 Seneca Street, 
CLEVELAND. 


Send for Catalog. 












| 
| 





— 


The Flat Terret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co., 
Springfield, Vt., U.S. A. 


Selling Agent for Germany, Switzerland, 





Austria-Hun, } 


Russia, Holland and Belgium: M. KOYEMANN, har- 
lottenstrasse, 112, Dusseldorf, Germany. 
England: HENRY KELLEY & CO., 26 Pall Mall, Manchester 





The Acme Machinery Co., 


CLEVELAND, O.; 






Manufacturers of 


Acme Bolt and 
Rivet Headers. 
Acme Single, 
Double and Triple 


Cutting from 1-8 in. to 


Automatic Bolt Cutters. ry ge hag 
Also Separate Heads and Dies. 


wey, 


























SET anc CAP SCREWS 


PINCINNAT| SCREW &TAD fj 


STANDARD 4° SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 





U 



















ELECTRIC CRANES, 


DYNAMOS and MOTORS. 
PAWLING & HARNISCHFEGER, 


163 Clinton St., Milwaukee, Wis. 
Chicago Office: G. P. NICHOLS & BRO., Managers, 
(325 Monadnock Bidg. 

THE GILLETTE-HERZOG MANUFACTURING CO., 

Sole Agents Northwestern States. Minneapolis, Minn. 












For Advertisement of 


TIGHT JOINT CO., New York. 


See Issue March 3, 1898. 
















Praneo Bevec Gears 








Foreign 


John Lan 
Agents 1 


& Sons, Johnstone, Scotland. 

Schuchardt & Schutte, Berlin, Vienna, Brussels. 

G. Koeppen & Co., Moscow, Russia. Shaper Agents 
White, Child & Beney, Vienna, Aus. Shaper Agents 


MACHINE MOULDED GEARS. 


Gears up to {2 Feet Diameter. 











Ais 










GLEASON TOOL CC 


Mfrs. LATHES and GEAR PLANERS. 
6 Race St., Rochester, N. Y- 




















